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CONSOLE INDICATOR LOCATION AND DATA WORDS 


IND D IND S IND A IND B ‘ IND C IND S 


a ee eee anata en ce 
ODAOOO OO OOOO OOOO OOOO OOOO OOOO COO0000C00O 
8 were — PKI — PK8 ——+|.— PKI — PK16 eee PK17 — PK24 ao 

1Z 
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HEXADECIMAL DECODING! Z 
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ALPHA 
READY 
START 
UTILITY 
ERROR 
NUMERIC 


[1}2{s}4]s]o]7]s]o]ro]in] 12]13} 14 is] 16]17] 18] 19 | 20 [21 | 22) 23 | 24 | 


* “ON” INDICATOR GOES ON WHEN POWER IS APPLIED TO CONSOLE 


PROGRAM KEYS 


INDICATOR DATA WORDS 


ie ee DATA 
MSB LSB 


moat [efelotofofe[ [+ |» | « [6 [sm mmoa|aiany|amn 
IND “Db” 
sreersl ete elele|elelol marl mf mc | mn fea] mn [me | 
IND “BRB” 
DATA WORD PKI6 PKI5 Pia | PKI3 | PKi2 | PKI11 PK10 PK9 
IND “A” 9 bss PK2 sa 

, or 
cai UTIL LOAD START 


CONSOLE KEYBOARD CODES, ASCII 


LEFT 


RESET 


2 NEXT PAGE 


SEE NOTES 1, 


Keyboard 


Symbol 


0 


oe AD UM FW — 


Keyboard 
Code 


0001 
000! 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 


0000 
0001 
0010 
0011 
0100 
0101 
0110 
Olt 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
11d 


0010 0000 
0010 0001 
0010 0010 
0010 0011 
0010 0100 
0010 0101 
0010 0110 
0010 0111 
0010 1000 
0010 1001 
0010 1010 
0010 1011 
0010 1100 
0010 1101 
0010 1110 
0010 1111 


Keyboard 


Symbol 


Space 


OCK | 
OCK || 


UQU~ 


N< x* &€ee cunAraunnxznnv 


OCK Illy 
OCK In 
OCK tly 
OCK Iliq 


Keyboard 
Code 


0011 
0011 
001! 
0011 
0011 
ool! 
0011 
0011 
0011 
0011 
0011 
0011 
0011 
001! 
0011 
O01! 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 


0000 
0001 
0010 
0011 
0100 
0101 
0110 
O1ll 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
Hi 
0000 
0001 
0010 
0011 
0100 
0101 
0110 
Onn 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
111 


Keyboard 


Symbol 


OzZrre -TOAMMOOON>D 


PKI8 
PK19 
PK20 
PK2I 


PKI7 
PK22 
PK23 
PK24 


Keyboard 
Code 


0000 


0101 
0101 
0101 
010! 
0101 
0101 
0101 
0101 
0101 
0101 
0101 
0101 
0101 
0101 
0101 
0101 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 
0110 


0001 
0010 
0011 
0100 
0101 
0110 
Olt) 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
tl 
0000 
0001 
0010 
0011 
0100 
O10! 
O1l0 
Olli 
1000 
1001 

1010 
1011 

1100 
1101 
1110 


Hil 


CONSOLE KEYBOARD CODES, ASCII (CONT) 


Keyboard Keyboard Keyboard Keyboard 
Symbol —_— Code Symbol " Code 
PKO1 0111 0000 1011 0000 
PKO2 0111 0001 1011 0001 
PK0O3 0111 0010 1011 0010 
PK0O4 0111 0011 1011 0011 
PKOS 0111 0100 1011 0100 
PK06 0111 0101 OCK III 1011 0101 
PKO7 0111 O110 OCK iil 1011 0110 
PK08 0111 0111 1011 0111 
PKO9 0111 1000 + 1011 1000 
PK10 0111 1001 = 1011 1001 
PK11 O111 1010 <. 1011 1010 
PK12 0111 1011 > 1011 1011 
PK13 0111 1100 ‘ 1011 1100 
PK14 O111 1101 [ 1011 1101 
PK15 0111 1110 ? 1011 1110 
PK16 0111 1111 JA 1011 1111 
@ 1001 0000 NOTES: 
! 1001 0001 1, Only these codes are valid when 
ie 1001 0010 loading micro/nano memories 
# 1001 0011 from numeric keyboard or 
$ 1001 0100 memory loader unit. All other 
% 1001 0101 codes will be ignored. 
& 1001 0110 2 All 256 code combinations are 
1001 0111 valid when loading data/program 
memory (DPM) from memory 
( 1001 1000 loader unit. 
) 1001 1001 3. When the “shift”? key is depressed 
1001 1010 the left most bit of the keyboard 
1001 1011 code will be “1”. 
1001 1100 
RIGHT 1001 1101 


f 1001 1110 
] 1001 1111 


CONSOLE PRINTER CHARACTER SET, ASCII 


Print Printer Print Printer Print Printer Print Printer 


Char, Code Char. Code Char. Code Char. _Code_ 
~2 00000000 0 00010000 @ 01000000 P0101 0000 
! 0000 0001 1 00010001 A 01000001 Q_ 0101 0001 
“90000010 2 00010010 8B 01000010 R _ 0101 0010 
0000 0011 3 00010011  C 01000011 S 0101 0011 

$ 00000100 4 00010100 D 01000100 T 01010100 
% 0000 0101 5 0001 0101 E 01000101 U 0101 0101 
00000110 6 00010110 F 01000110 V_ 01010110 

* 0000 0111 7 0001 0111 G 01000111 W 01010111 
( 00001000 8 00011000 H 01001000 xX _ 0101 1000 
) 00001001 9 0001 1001 I 0100 1001 Y 0101 1001 
* 0000 1010 : 0001 1010 J 01001010 Z 0101 1010 
+ 0000 1011 ; 0001 1011 K 0100 1011 [ 0101 1011 
, 00001100 < 00011100 L 01001100 \ 0101 1100 
- 00001101 = 0001 1101 M 0100 1101 } 0101 1101 
. 00001110 > 00011110 N 01001110 A 0101 1110 
/ 0000 1111 ? 0011111 OO 01001111 101 1111 


ROTATE 
QO 15 14 13 #12 11 10 9 8 


pojctT Bate si RI Qi P| 
Epa t Ley Rp eeu LE 
4 SaEata Earnie 


PRINT BALL LAYOUT 


' ASCII code is compatible with console printer code except for “space”; code 0010 0000: 
ASCII will print ~ (tilda). 


2 To “print” a space the PRINT bit of the printer data word must be zero to suppress 
printing and the appropriate escapement bit must be one. 


DECIMAL-TO-HEXADECIMAL CONVERSION 


USE THE FOLLOWING FORMULA TO CONVERT A DECIMAL 
NUMBER TO ITS HEXADECIMAL EQUIVALENT: 


16 ) NN, NNN ——-__—__——>> (REMAINDER 1) 
16) QUOTIENT —-——> (REMAINDER 2) 


16 ) QUOTIENT ———> (REMAINDER ! 


HEXADECIMAL = 


QUOTIENT 


xX X X X 


NN,NNN IS DECIMAL NUMBER TO FIVE PLACES. 
THE DECIMAL NUMBER AND SUBSEQUENT QUO- 
TIENTS ARE DIVIDED BY 16 UNTIL THE RE- 
DUCTION IS COMPLETED. THE REMAINDERS 
AND THE FINAL QUOTIENT ARE USED TO FORM 
THE HEXADECIMAL EQUIVALENT. 


EXAMPLES: 


16 ) 107 


16 ) 760 


16) 47 
2 


HEXADECIMAL-TO-DECIMAL CONVERSION 


USE THE FOLLOWING FORMULA TO CONVERT 

A HEXADECIMAL NOTATION TO ITS DECIMAL 
EQUIVALENT: 

(NX4096) +(NX256)+(NX16)+(NX1)=DECIMAL EQUIVALENT 


WHERE: N'S ARE DIGITS IN A HEXADECIMAL EX- 
PRESSION TO FOUR PLACES (NNNN). EACH 


HEXADECIMAL DIGIT IS MULTIPLIED BY 

1, 16, 256, OR 4096, ACCORDING TO ITS 
RESPECTIVE RIGHT-TO-LEFT POSITION; 
THEN THE RESULTS ARE SUMMED TO OBTAIN 
THE DECIMAL EQUIVALENT. 


EXAMPLES: 


6B 


15 

240 
3,840 
61,440 

= 65,535 


FE CARD SWITCH DESCRIPTION 


NAME FUNCTION SWITCH TYPE 


FST FORCE STEP Pushbutton 
SGL SINGLE PULSE Pushbutton 
NORM/SGL NORMAL CLOCK/SINGLE PULSE Toggle 

* SELO SELECT 0 Toggle 

* SELI SELECT 1 Toggle 
PRO PROCEED Pushbutton 


8K/4K MEMORY MODULE SIZE Toggle 

RER RESET ERROR Pushbutton 

REP/NORM RECYCLE/NORMAL Toggle 

SOE/EOR STOP ON ERROR/ERROR OVERRIDE : Toggle 

MTR/MEM MTR TEST PROGRAMS/HARDWARE TEST MEMORY Toggle 

IRQ/EXT PROCESSOR/DEVICE RECYCLE 3 Position 
(PSIRQ/ — OFF — SMEXT/) 


* SELO & SELI used for selecting register to be displayed on the lights on FE 1 and FE 2 
cards. Refer to table below. 
SELO SEL] DISPLAY 


1 MPM 
MIR 


1 
1 ie) 
0 1 INCR 
0 0 ADDR CTR 


PARITY ERROR INDICATIONS 


CONSOLE SPO STATUS 
"D" INDICATORS ERROR INDICA TORS* ERROR 


0 Paper Tape Parity MPM Parity 
MPM Parity DPM Parity 
DPM Parity NPM Parity 
NPM Parity Mem, Addr. Limit 


DPM Address Limit 
NPM Illegal Write 


Card Loader 


* Listed in top-to-bottom order. 


INTERCHANGE CODES 


USASCII BCL 96-COLUMN 
USASCII L & TC GRAPHIC | CARD GRAPHIC] CARD GRAPHTC| CARD 
CODE CHAR INT .CODE| GRAPHIC CHAR CODE _| INT. CODE| CHAR CODE CHAR CODE 
PIC BERD Ph 
ASR) 28 HS (PE Sp Ce, ee PORE CRIES [EUROS AGREES DE ADE EE eR ERE LED NEL PORN EEA ate EE EERE VEEL 
TELE lel (TT nut [0,0 sna of Alphal nuL[12-0-9-8-1 | 0,0 | Se Ses ens 
et Tt lel tie son fT own EC SO 2-9-2 ees een eee 
eo [iit il et stx. of o,2) | —“(;i‘“‘ ‘i TX 2-9-2 02 Rea ena ee eed 
rT] Tl lel ele eTx.— Of cog SCO ti‘“‘éC;CC TX. Cf 2-9-3 | 0, pe eth toe ee ee Cook 2) 
Ort BOR. =f) Oskar Be roe Pn Pull 
‘Ty [i ieef je eng | 0,5 [| (Jeng | 0-9-8-5 [2,0 [ JT UTC 
TET Ty] leeief tT ack = O|)6 0,6 SCOT i ststs“‘“‘CéC;S CL ACK OO~9-8-6 MOSES senha rece Sm ee soe yee 8] es | 
oe | i [ lee perc | 0,77 [| i Cd BELT o-9-8-7 | 2,F CUT rt Cti“‘“(‘(‘(“(‘(‘mLSCSSCTCUd 
eCHsisc tet at —t o's — ieee 5¢-—} en ea 
je HT a =e -9- [0,5 is sd 
Pein toe te ee oe 
[| [feel ele vr hhUd| owB UT t—“‘i‘i 9 oy ee en ees Cee eee 
[Ti Tleee [i ref o,c [CU Ff 2-9-8-4 P0560 we Pay eee 
eo [i leee ie cr [ oO,D [| CUE CRTC. 2~-9-8- Oo, || Gans ee 
eo | [eee | so [| o,F [| | SO [12-9-8-6 BOB) ue ee ee ek Pe | 
{| [leeee st | o,f [| [st fiz-9-8-7 [| ovr [eT 
@ |; @ ei [tl pie [ i,0 [DLE f2-11-9-8-1) 1,0 | tt 
rt] @ ei] ie pci OT aya Ti‘ CL CG On] CUP cS 
Li w@ewl@s| pee] 12. fe? 9-2. ae Le) 
eo | @ ef lee pox [| 1,3 [| sf pe3.fi-9-3—— a TT 
RE8 8 Be ee ee ee eee Eo) ee eee ee ee De (ees ee 
elf ee @ nak [ 1,5 {[ {NAK [| 9-8-5 [3,0 | | [jf 
oe | @ pee); syn | 1.6 [| [syn [| 9-2  °&2=» 3,2 | hfhUhUUULUDLULUUU 
‘|| @eee@e erp | 1,7 | [erp [ o-9-6 =| 2,6 OT 
(Ti jo@lei {i ] cAN [| 1,8 7] | CAN _—*f:4:1-9-8 i Ey ee Rs Tae 
eo | ee id em | 2,9 [| fm fai-9-8-2 —[ a,9 
eo { jee | sup | i, |. {[ sup [9-8-7 [| aor UT 
rT | eee lee esc. [6 1,BU U|lLrti<‘“‘“‘(‘“‘(‘iCESC UT lM? | 2 
a eee) | Fs cL TFs 11-9-8-4 | 1,c 0] CT si‘(iaiE 
| | jejelee| jel Gs ) i,D | | GS 1[11-9-8- Pag Do Np 
| joelee@e | RS | 3,F | set RS df 2-9-8-6 — | IE CUTCri“‘]SOOOOOOOCOUOU 
OC eS 6 x Os  K;  = A 


INTERCHANGE CODES ee 


PAPER TAPE| USASCII|7-BIT L & TC | GRAPHIC| CARD ES GRAPHIC] CARD GRAPHIC | CARD 
CODE CHAR {INT.CODE | GRAPHIC CHAR CODE [INT,. ee CHAR | CODE CHAR CODE 
Piclelstatrbataly |COL, ROW | Unease ed BOW aa BA 8421 

——— ee 
Blank | 


att stitt sP| 2,0 | se | =P Te a Oe A cae a 00_0000 
6 ee ee es ee ee aes es ae a Fo ee a LR EEE CT 
ett te} a pL EE 


| 
i 
11) 
a 
@ 
14 
tj 
sh 
ee 
u 
i 
1 
1 
a 
‘ 
i 
(o) 
_ 
I 


Ce eC 
elie | eee |e 2.6 a a aoe ae on ot | 
Tie] loieie ye CE ERR 7. NY BNR) ke RETO Py RNY OP TNE TS SY 
Pe a ee 
Jo eel | ie 29 | ) |) faaese5j 5p |) fateae5 ft) 0 202 
OSCECON Im 2A a8 501007] 
[je lel lel 2B ea e-o ee EE ers Wr ee Ee 
OBCEOOCEs ree G pg OBR ZB 001101 
Cae SF) Tee a es a Ys ee SS ee ee OE 
"Tle feleioel_ eae Rea es ee pi2-8-3 a 20 | 
i i a CCT 
[Tee je ft [oO 5,0 Oe Oe Od 000 
at wet ete a a i 00 00 
we) ei eo pers Ce a ee hie ge re ee | 00010 | 
Elle le Ol Sere 0g eo te Pe ts Peele te ee OOOO 
et eeree (e.g A we ee 00 100. 


ry 


a a a ae a Ha De Es 
|_| wel few | 6 | 386 fT 6 00 0110 
Q wind eS a ey Es ia GE ES Ty a ey ee A a ay ME 

ek Oh 9,6. 8 ee) ee | 0 L000, 
A a ee ee eee ee 
|| fo@ee ef oo: Ut 3A 8A 8s 00 1020 
al esl eel ge ae eee 
|_| jo@e@e@ |] i < ft  3,c [cory |< | 12-824 | AC Te 28-6 100 | 


ta ft taf ay 
> 


Q 


CQO C OC a Rs Pe» a RE OE = SU GO © "7 =" 
pz | 0-8-6 | 6,8 | > | 8-6—___| > O01 1110 
All Other Codes]? | o1 ii 


INTERCHANGE CODES (CONT) 


PAPER TAPE|USASCII | 7-BIT L & TC | GRAPHIC | CARD 8-BIT GRAPHIC | CARD GRAPHIC | CARD 
CODE CHAR INT.CODE | GRAPHIC | CHAR CODE INT.CODE | CHAR CODE CHAR CODE 
PI 7{6{5[4{Fy3 [2 [2 | COL, ROW COL, ROW BA 8421 


ee lieilt « | 40 |e | o | 8s | 7c | @ | 8-' |e | 00 1100 | 
ie tte tie aA a AA eA nd A 0002 
EO A ea = a Fe = Se (GE = NI, a 6 = SS re = SS OG Cc) 
| 11 0011 
tt wel lp) ak) | ee ee ee 00 
CORE SOS PO OR OS PY 
oe lee, Fr | 4.6 | F |. F [12-6 [  ¢.6 | UF 2-60 CUT CU 0110 
ret eee! c | at7 |G _| @ | 12-7 
ee ee ee ee : ee ee; ee 12-8 [Hf 11 1000 
ee. ee et | ao |r a eg eo a ee a to 
eo | jee! 
ree elk | 4p [| «| Kk ]ai-2} D2] K~| 11-2 [|_| 10-0010] 
ae wee oc. | ae |e). times pg. ke J ais | aon 
| eo Leeee mL ADM aga a MM 10 0100 
He esiel | Nae ts NaN 200702 
so | eee] 0 | usr | 0] 0] 41-6 | D,6_| 0] 11-6 | 0} 10 0110 | 
Pieerichsir a= 5,007) Pee Pade | ee Pe ey ee oon 
seo lel o | 5,a | @ | 911-8 | p,8_ | @ | 31-8 | @ | 101000 
joe eee! RT 52hUdTLCURRT RR 9 oR 9 RR 0 001 | 
_i@_ ile we, st 5.3L CUS SO 
jeje @eleei i Tr | 5.4 i tT Tt | 0-3 J E.30LUdTULhULUmTULULUCU O30 001 
ee eel mu | 335 |u| u. | o-4 | wh |u| o-k |u| 010100 
PW hemo v. [56° | wy lv ons ms oe eo oR 
rel bleeel wv | 3.7] w | w [0-6 | _#,6_ | w] 0-6] w “010110. J 
ee eee tT, x. hth U56g8hCLCUT CXC CX OT ETC XOX OT oii 
| eee Tey J 5,9 | yy py on-8 EST 0B 0 1000 
| je jeee ei] 2 hf 5A [2 | 0-9 ED Zz | 0-9 ff ZT 2 1001 
ool el Ga 12-8=3 ee 
| jo fee@seoli | Ss C peep te pe 
ojo jeolle| et | 5.p__ | Jor oR j B=6 
oe eereh | Aor ° 220 O ee Poeen Ree 
[lol oelsionie| F 2 ; SS SO DO 
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INTERCHANGE CODES (CONT) _ 
USASCII BCL 


PAPER TAPE USASCILI L& TC GRAPHIC | CARD 8-BIT GRAPHIC | CARD GRAPHIC CARD 
CODE CHAR INT.CODE | GRAPHIC | CHAR* CODE INT .CODE CHAR CODE CHAR CODE 
PI7 [el 5 [4]F] 3] 2] 4 COL, ROW 
ane 
Oe ei oo yO a ee ee 
OO.) (e. @l sar Bel aa ae eee | = et ee = ee ee | 
COC a <P - b al geOe 22 se ye eee ee lee oe ae ee ea 
BCC RB OM OD Maes ee -s  - c aT SP as (a, (ee Ree REET Gene 
jejee [lee ft oa | 6 UT d aig=Osde |. Byte A ee ee 
Fe Nes OE ls ne a a ee 
[jee [fe@ee |, fr {| 6,6 | rf | f #+#+%|[|12-0-6 | 8.6 #[ {|  |~  — T{ J] 
Bee GG EL 
eee wel tn 68 od  eoeg | gs 
eo pee ede oe See See ges A oo a | Ot eg Ome ee ee ee We ee 
SEO OE TT  ——— 
jeje @e ie kh CUT 6B OUT KU ka --2f0 92 
|_|ee sel a a ges en en) eRe G58 ee a a 
olee@ loco fe) om | 6D em em eho 
Se eee — Tr 6,—F [| n { _en- [12-21-57 9,5 
| lee [eee@eeel oo =~ SCT C6FLCUdT COUT ld 696 EE Eee EE 
elsee is) pp . | 9,0 lp ap | ewe? | 927 ed 
ah Sa ea 2: MGS creme Rv se ee (Coc SEO 
| jo@e ie et or 72 SCOT lr CU  ti-9f 9,9 
jeleee [eee sd] U73TCUdT ls dE 0-2 Ee 
| jee lee ft tT U7 tt 0-3 TA 
jelee@e lee ef ou OT 7 nh A 
oleae! |o@e! [v.96 a we Oe A 
BOCOEO a ee ys a ee es ee ee ee 
| je@ee@e ||, ox —hChT 78 OT xe CU lx 0-7 | a7 CT 
jejeeeee | ief y= =60hd| 7,9 ST ly UT ya -0-8 [ays OT 
SN EEE Saas area ere 
BOSS OOM OS ae ee 2s - ee ieee eee eens 
CCC DO = 
eee gett son eee 
| _jeeleeeee |  ~ | 7.E | worst 2-8-7 | 4 
jejeeeleee@ee; DeL [| 7F | | DELETE | 12-9-7 


* DELIMETER character has a card code of 12-0, 9-8, 7 and an internal code of CF. 


11 


43 


{DIGIT 4: . | INTERPRETER DESCRIPTOR PORT NUMBER 


1/0 DEVICE CONFIGURATION CODE DERIVATION 


DIGITS 1 AND 2: DEVICE TYPE 


80-COLUMN CARD READER 
96-COLUMN CARD READER 
PAPER TAPE READER 
PAPER TAPE PUNCH 
85/160/250 LPM PRINTER 


96~COLUMN CARD READER/PUNCH/PRINTER OR MULTI- 
PURPOSE UNIT. 


MAGNETIC TAPE UNIT 
MAGNETIC TAPE CASSETTE 
ANY DISK CARTRIDGE DRIVE 
ANY LINE PRINTER 
80-COLUMN CARD READER/PUNCH/PRINTER 
SINGLE LINE CONTROL 


HARDWARE PORT CONNECTION ss 


DETERMINED ACCORDING TO DDP LOCATIONS 
ASSIGNED TO I/O DEVICE CONTROLS FOR 
PARTICULAR SYSTEM BEING CONFIGURED. 


80-COLUMN CARD DEVICE 
96-COLUMN CARD DEVICE 


PAPER TAPE READER 
PAPER TAPE PUNCH 


ANY DISK CARTRIDGE DRIVE 
ANY MAGNETIC TAPE DEVICE 
ANY LINE PRINTER 


INTERPRETER SUBSYSTEM NUMBER 


LOW-SPEED SUBSYSTEM (A), INCLUDING: 
80-COLUMN CARD READER 
PAPER TAPE READER 
PAPER TAPE PUNCH 


SUBSYSTEM (C), (INCLUDES SLC FOR RJE) 


MID-SPEED SUBSYSTEM (D), INCLUDING: 
96-COLUMN READER/PUNCH/PRINTER 
80-COLUMN READER/ PUNCH/ PRINTER 
96-COLUMN CARD READER 


SUBSYSTEM (E) 
ANY MAGNETIC TAPE DEVICE 


O OR 1 
O OR 1 


O OR 1 
2 OR 3 


0 THROUGH 3 
O THROUGH 3 


el. 


1/0 DEVICE CONFIGURATION CODE DERIVATION (CONT) 


DIGIT 5 (CONT) INTERPRETER SUBSYSTEM NUMBER 


HIGH~SPEED SUBSYSTEM (B), INCLUDING: 
ANY LINE PRINTER 


96-COLUMN CARD READER* 
5 ANY DISK CARTRIDGE DRIVE 


* NOTE: USE ONLY WITH UTILITIES IDENTIFIED WITH 97 IN UTILITY NAME. 
1/0 DEVICES ELIGIBLE FOR TRANSLATION ALGORITHMS 


MAGNETIC TAPE NO TRANSLATION 
CASSETTE EBCDIC TRANSLATION 
ILLEGAL 


PAPER TAPE READER NO TRANSLATION 
8-BIT ASCII TRANSLATION 
5-BIT BAUDOT 
RESERVED 
ILLEGAL 


PAPER TAPE PUNCH NO TRANSLATION 
8-BIT ASCII TRANSLATION 
5-BIT BAUDOT 
RESERVED 
ILLEGAL 


MAGNETIC TAPE UNIT NO TRANSLATION 
EBCDIC TRANSLATION 
ILLEGAL 


80-COLUMN CARD ILLEGAL 

READER (ANY STYLE) BCL TRANSLATION 

OR 80-COLUMN CARD EBCDIC TRANSLATION* 
READER/ PUNCH/ PRINTER ILLEGAL 


* DIGIT 1 = EBCDIC TRANS. DIGIT 2 = BCL TRANS. FOR MARK I1.4 
AND SUBSEQ. RELEASES. 


CASSETTE TAPE FORMATS 


CONTENT FORMAT TAPE LABEL FORMAT 


BOT 
BEGINNING TAPE LABEL 
EOF (TAPE MARK) 

DATA RECORD 1 
DATA RECORD 2 


BLANK 

"LABEL" 

ZERO 

MULTIFILE IDENTIFIER 


(MFID) FIELD; ZEROS 


fo) IF NO MFID 


DATA RECORD N 

EOF (TAPE MARK) 
ENDING TAPE LABEL 
EOF (TAPE MARK) 


BLANK 
ZERO 


FILE IDENTIFIER (FID); 
BLANK FOR SCRATCH FILES 


BLANK 
REEL NUMBER 


CREATION DATA, "YYDDD" 
(JULIAN FORMAT) 
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FIELD SIZE FIELD SIZE 
POSITION BYTES CONTENTS POSITION BYTES CONTENTS 


RESERVED. ACCESSIBLE 
TO USER TO DISTINGUISH 
BETWEEN MULTIPLE RUNS 
ON THE SAME DAY. CON- 
TAINS "O01" BY DEFAULT. 


PURGE DATE: "99999" 


SENTINEL 
(O=END-OF-FILE; 
1=END-OF-REEL) 
(ENDING LABEL ONLY) 


BLOCK COUNT 
(ENDING LABEL ONLY) 


BLOCK COUNT 
(ENDING LABEL ONLY) 


ZERO 


PHYSICAL TAPE NUMBER 
(INSERTED OPERATOR 
COMMAND ) 


RESERVED 


CASSETTE TAPE FORMATS (CONT) 
DATA RECORD FORMATS 


CAPACITY (FOR STANDARD LENGTH OF 280 FT): 


1. APPROXIMATELY 2,450 80-COL. CARD IMAGES. 
2. APPROXIMATELY 20 PAGES OF PRINTER OUTPUT (60 LINES PER PAGE). 


NOMINAL LENGTH: VARIABLE UP TO 256 BYTES. 


RJE LENGTH: FIXED-LENGTH RECORDS OF 168 CHARACTERS EACH, 
A TAPE RECORD MAY CONTAIN ONE 132-CHARACTER PRINT 
LINE IMAGE RECORD OR TWO 80-CHARACTER CARD IMAGE RECORDS. 


RJE PRINT LINE IMAGE RECORD 


POSITION BYTES CONTENTS 


NUMBER OF ITEMS THIS RECORD; FOR 
PRINT LINE IMAGE = Ol. 


RECORD TYPE; FOR PRINT LINE 
RECORD = O1. 


CONTROL CHARACTER(S) FOR PRINT 
LINE RECORD. 


DATA RECORD = 132-CHARACTER PRINT 
LINE IMAGE. 


ALL ZEROS. 


POSITION BYTES CONTENTS 


NUMBER OF ITEMS THIS RECORD; FOR 
CARD IMAGE = O1 OR O02. 


RECORD TYPE; FOR CARD IMAGE 


RECORD = 02. 
CONTROL CHARACTER(S) FOR ITEM 1. 
ITEM 1: 80-CHARACTER CARD IMAGE. 
CONTROL CHARACTER(S) FOR ITEM 2. 
ITEM 2: 80-CHARACTER CARD IMAGE, 
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CONFIGURATION CARD FORMAT (80 COLUMN) RJE 


8 9 10 = 14 17 18 80 


WHERE XX IS DEVICE TYPE AS FOLLOWS: 


DEVICE WHERE Y IS I0C (DDP) PORT NUMBER IN WHICH 
DEVICE XX IS LOCATED. NORMAL CON- 
CARD READER FIGURATION IS AS FOLLOWS: 
SINGLE-LINE CONTROL 
CARD PUNCH Y¥_(PORT) XX_(DEVICE) 
CASSETTE TAPE DRIVE NO. 4 
CASSETTE TAPE DRIVE NO. 3 1 CR 
CASSETTE TAPE DRIVE NO. 2 2 LP 
CASSETTE TAPE DRIVE NO. 1 3 PN 
SUPERVISORY PRINTER (SPO) 4 C3 
LINE PRINTER 5 C2 
6 C1 
7 SL 
8 SP 
EXAMPLES : COL. 1 5-8 9 10-13 14+17 18-21 22 80 


DISK SEGMENT FORMAT 


SYNC BYTE 1 SYNC BYTE 2 
1 
00000000 00011110 END OF 


“ 7 SEGMENT 


1440 BITS (180 BYTES) | eniae 
DATA PARITY 


5 BITS (SEGMENT ADDRESS) 


124-244 BITS 


ALL ZEROS 
START OF 


SEGMENT 


256 BITS | 1 BIT (SURFACE SELECT) 


(32 BYTES) 
ALL ZEROS 
2 BITS (ZEROS) 


8 BITS (TRACK ADDRESS) 
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OBJECT (USER) PROGRAM CARD FORMATS 
PROGRAM HEADER (80-COL. ) 


1 7 8 9 13 14 33° «34 36 «37 48 «49 55 56 57 461 62 64 65 66 74 75 80 
COMPILER 
PROGRAM PROGRAM DISK PROGRAM DATE 
room| [Pat | or | Ebrtar™® | ot [momen [oo [vatteh | or [rs [| toe 
(ACTUAL (COMPACT HEX) (ACTUAL 7 (BCL (BCL (BCL 
ENTRY ) BCL ALPHA) ALPHA ) ALPHA ) NUMERIC ) 


(COMPACT HEX) 


PROGRAM HEADER (96-COL.) 


7 8 9 13° 14 52 «53 56 57 96 
PROGRAM PROGRAM DISK 
prone [ow] PT 
(ACTUAL (BCL (HEX) 
ENTRY IN - ALPHA) 
BCL ALPHA) 


COMPACT HEX CODES FOR PROGRAM HEADER CARDS 


'g 
G 
a 
Q 
x 


PUNCH | | CHAR 
OBJECT 


PARAMETER BLOCK 3 
PARAMETER BLOCK 2 
PARAMETER BLOCK 1 
HEADER 


A I R 
B J s 
Cc K T 
D L U 
E M Vv 
F N W 
G 0 x 
H P Y 

Q vA 


OMIA EWN 
oeoo0000000c00 
WW WOW WWOOWOO 
DOIAU PWN Ee 


VBVJEV! (VOER) PRYUUNAN VARY PUNNIAIS (wus, 


PROGRAM PARAMETER BLOCK (80 COL) 3 CARDS, 8 L WORDS EACH 
145 891011 12 13 15 1617 20 21 22 23 24 25 26 27 28 29 30 31 32 35 36 


SUBSYSTEM REQUIREMENTS 


BUF O BUF 2 BUF 3 BUF 4 BUF 5 INQ 


(BCL H (PACKED HEX) 


COL PROGRAM PARAMETER BLOCK (96 COL) 6 CARDS, 4 L WORDS EACH 
24 25 28 29 6 37.40 41 44 45 48 6 
SOFTWARE | <~——-——- SUBSYSTEM REQUIREMENTS 


TRANSFER BUF 0 BUF 2 BUF 3 BUF 4 BUF 5 INQ 
PROTECTION 


BINDING 
INFORMATION 


~C=COBOL 


ae eee | 
(D-WORD SIZES) } acorns O geaaemamad 
Nae eee 


(PACKED HEX) (ASCII PACKED HEX) 


22 OR(27*28) 


$020 EXP CMP, NO CNT opt | 


MULTIPLY MOVE CHARACTERS 
MULTIPLY LIT MEM F 
oO 


DAC 

BRBS OR BRBN 
PT READER LOGICAL FUNCTIONS 
PT PUNCH BRANCH INDIRECT 


LOAD IF AE NOT BUSY 
LOAD IF NO ACT BRKOUT 
*{TNQUIRY PROGRAM 


RPG PROGRAM 
O=B770, 1=B700 
NOT A UTILITY PROGRAM 


YHHW HHQHY 


Cc 
Oo 
N 
T 
P {DILL PROGRAM 
R 
R 
0 
G 
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OBJECT (USER) PROGRAM CARD FORMATS (CONT) 


SEGMENT HEADER CARD (80-COL. ) 


7819 20 21 22 23 24 25 48 4g 55 56 57 61 62 74 75 80 
RELATIVE 
SEG. DISK PROGRAM DATE COMPILED 
SEGMENT] SP | \o_ SR AGRNG SP SEGMENT | SP} aye SP (Mmpbyy ) 
SEGMENT 
(ACTUAL (ACTUAL (BCL (BCL NUMERIC) 
ENTRY ) (COMPACT HEX) ENTRY ) ALPHA ) 
(COMPACT (BCL 
HEX ) ALPHA ) 
SEGMENT HEADER CARD (96-COL. ) 
1 8 9 13° «14 24 25 30 «31 36 37 4O AL 5A 55 56 57 
RELATIVE 
PROGRAM DATE DISK 
NAME COMPILED STARTING 
SEGMENT 
(ACTUAL (BCL (BCL (BCL (BCL 
Go” ALPHA ) ALPHA ) NUMERIC ) NUMERIC ) 
BCL 
ALPHA ) 


96 


OBJECT (USER) PROGRAM CARD FORMATS (CONT) 


DATA CARD (80-COL. ) 
80 


6789 10 11 12 
DATA 
NO. ( 
UP TO 8 PROGRAM WORDS, EACH WORD OCCUPIES 
crt % ¥ al erie bel <_EIGHT CARD COLUMNS. EACH CARD COLUMN CON-_. 
eae TAINS BINARY VALUE FOR TWO OF THE 16 HEXA- 
DECIMAL DIGITS IN A WORD.) 
(BCL nes (DEC. (COMP. 
ALPHA) ITY 1-8) HEX ) 
DIGIT) 
O=USER MEM, 


1=INTERPRETER MEM. 


DATA CARD (96-COL.) 
5 6 10 1112 #2131617 96 
DATA 


FIRST FIVE (UP TO 8 PROGRAM WORDS, EACH WORD OCCUPIES 
EIGHT CARD COLUMNS. EACH CARD COLUMN CON- Wu, 


1 


CHARACTERS | - « 
TAINS BINARY VALUE FOR TWO OF THE 16 HEXA- 


SIGNIFICANCE |OF NAME 
DECIMAL DIGITS IN A WORD.) 


(DEC. (COMP. 
1-8) HEX) 
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OBJECT (USER) PROGRAM CARD FORMATS (CONT) 


STOP CARD (80 OR 96 COL.) 


123456789 


STOP Bee ie ae CNG SIGNIFICANCE ial ee 


(80-COL. = ASCII PACKED HEX) 
(96-COL. = BCL) 
(% = BLANK) 


96 
SI 


END CARD (80-COL. ) 


1 12 13 14 22 23 24 25 | 80 


NO SIGNIFICANCE NO SIGNIFICANCE NO SIGNIFICANCE 


(PACKED 
DECIMAL ) 


END CARD (96-COL. ) 
10 1112 16 17 


NUMBER 
NO SIGNIFICANCE fia NO SIGNIFICANCE 


PARAMETER CARD FORMATS RJE 


PARAMETER 


RECEIVE RETRY 
LIMIT 


CARD COLUMNS 


1 THROUGH 11 

1 THROUGH 11 TXRTY = 
WHERE : 

1 THROUGH 11 NORSP = 
WHERE: 


LINE TYPE 1 THROUGH 7 
TRANSMIT DELAY 1 THROUGH 10 


NO~RESPONSE TIME 1 THROUGH 10 NRLAY = 
WHERE 


VALUE 
RECEIVE DELAY 1 THROUGH 10 RDLAY = 
; WHERE : 


RXRTY = 
WHERE : 


TRANSMIT RETRY 
LIMIT 


NO-RESPONSE 
RETRY LIMIT 


WHERE: 


DEFAULT VALUE 


XXXXX 
XXXXX IS DECIMAL VALUE 
LESS THAN 65536. 


XXXXX 
XXXXX IS DECIMAL 
LESS THAN 65536. 


XXXXX 
XXXXX IS DECIMAL 
LESS THAN 65536. 


td 
ee 
a 
MODE AS FOLLOWS: 
MODE 
ASYNCHRONOUS (LEASED) 
ASYNCHRONOUS (SWITCHED) 
DIRECT CONNECT 
SYNCHRONOUS (LEASED) 
SYNCHRONOUS (SWITCHED) 
a 


XXXXX 
XXXXX IS DECIMAL VALUE 
OF DELAY IN MILLI- 
SECONDS (DELAY BETWEEN 
REQUEST-TO-SEND AND 
DATA TRANSMISSION). 


XXXXX 
XXXXX IS NO-RESPONSE 
VALUE IN MILLISECONDS 


XXXXX 
' XXXXxX IS RECEIVE DELAY 
VALUE IN MILLISECONDS. 


2.5 SECONDS 


30 MILLISECONDS 
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PUNCHED PAPER TAPE COMPACT OBJECT CODE 


SPROCKET FEED HOLES 


CHANNEL 


DIRECTION 
OF TAPE 


BINARY VALUE ——* 


FO 
00 
AO 
OF 
FO 
01 


3F 


40 
- LIGHT CHECK CODE 


START CODE 


START CODE ALWAYS = 66 

START CODE IS NOT USED IN LRC GENERATION 

STOP CODE FOR MICRO LOAD = 4000 

LIGHT CHECK CODE IS USED FOR OPTICAL TAPE READER LOADER 


SORT FIELD SPECIFIER CARD FORMATS 


TAG RECORD FULL BASIC UPDATE 
FIELD NAME SORT SORT SORT SORT SORT 
x x x x 


COL. 
NO, 
1-6 


SORT MODE Da 
7-11 | MASTER FILE NAME x x x x 
12 . | MASTER FILE DRIVE x x x x x 
13-17 | TAG FILE NAME x x x x 
18-22 | OVERFLOW FILE NAME x x x x 
23 ROUGH TABLE OPTION x x x 
2h TAG FILE DRIVE x x x x 
25-28 | MEMORY SIZE (UNUSED) x x x x x 
29~30 | BLOCKING FACTOR x x x 
31-32 | TOTAL KEY LENGTH x 7 x 
33-35 | KEY #1 POSITION x x x 
36-37 | KEY #1 LENGTH x x x 
38-4o | KEY #2 POSITION x x x 
41-42 | KEY #2 LENGTH x x 4 
43-45 | KEY #3 POSITION x x x 
46-47 | KEY #3 LENGTH x x x 
48-50 | KEY #4 POSITION x x x 
51-52 | KEY #4 LENGTH x % x 
53-55 | KEY #5 POSITION x x x 
56-57 | KEY #5 LENGTH x x x 


58-80 AVAILABLE TO USER (FOR 80—-COLUMN CARD 
58-96 AVAILABLE TO USER (FOR 96-COLUMN CARD 


| | | 


X = FIELD APPLICABLE TO SORT 
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MOSH=nN DESH 6 


MEMORY ADDRESS CONVERSION 


itaw Bt 


FE INDICATORS — 
SMADR LINES _ 


18 38 58 78 98 B8 D8 F8 
-1B | -3B/| -5B{ -7B{; -9B{ -BB| -DB! -FB 
1c 3C 5C 7c 9C BC DC FC 
-1LF | -3F | -5F | -7F | -9F | -BF | -DF| -FF 


INDICATOR DIGITS B AND scl 


: 


"ou 


RARALSESEMLARSESRICIEIESERIRIES 
pat2 73% [5s [6 [7] 8] 9 [20] 31 faz [23] 14 [a5 [16 | 
, | 


DECODING BINARY 2 1 1 '! 
WEIGHT —_—om 
MODULE \ MODULE _ SELECT 
SELECT 

Snenne O = MODULE 1 

Sra 1 = MODULE 2 

2 = MODULE 3 

Y COMMON SWITCH 
LOWER 
KK ——> 17 4 q a 4 4 4 UPPER 
12 10 4K ¥ 
rere) 20 4o 60 80 AO co EO 
-03} -23; -43] -63] -83] -A3} -C3] -E3 D 
o4} 24) 4h) 64! 84] asl ca : 
-07 | -27 = =o = = =o ES = 
08 28 E 
~OB| -2B ce os oe ne ts ae R 
AC 6C cc EC Ss 
ie oe -4F] -6F oe eae -CF| -EF sf 
10 BO| po| FO I 
-13 a Bc Bo Es -B3 ~~ -F3 T 
wat 34] 54! 74] 94] By 2 
-17 | -37| -57| -77} -97]| -B7 ae i 


" Dt" 


1 
| 
STACK SIZE 


O = LOWER 4k 
1 = UPPER 4K 


X COMMON SWITCH 


25) x2 [0 
oof [9a 
osama [2 [2] 
25 ons) 2of23|30| 
oan [as [| 


INDICATOR DIGITS C (LEAST | 
TWO BITS) AND D - 


MICROCONTROLS 


MPM BIT LOCATION 


nn PE Ea EE 
tatatets tet ers polabez as pshs INSTR. 
EME eteefetetate loft staf etal 2 


AMPCR = LOAD | LOAD AMPCR a ss—<—sSCid 


MPCR =(Jump) — LOAD INCR & MPCR +1 a 
CPCR =(Call) aoe AMPCR REPLACED BY MPCR Han fa. 
renal INCR_ & MPCR +1 


TYPE 


SAR =, LIT 1 1 #O 0 |Loap sar | SAR LOAD ae en 


ca aes oe 
LIT 


ALL 


B7MPL 
RESERVED NOTE: ¢@ 
WORDS 


Unused 


u 


‘S) 
tH] 


This bit is not used for addressing. 
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NANOCONTROLS 


CONDITION | FT CONDITION LOGIC UNIT CONDITION ADJUST CONDITION 
NANO TESTED CONDITIONAL AND EXT OP ADJUST 
BITS 234 7 CONDITIONAL 10, 
0 NOT CND = SC | 0 DO UNCONDITIONALLY | 0 DO UNCONDITIONALLY 
1 CND = SC 1 DO COND IF SC 1 DO COND IF SC 


oO 
(=) 
_ 


SET LC2 
SET GC2 
RESET GC2 
SET LC3 
RESET GCl 
SET GCl 
SET LC] 


° 
i 
° 
Hm = OO © Ofoo 
—m OO oO O]o 
“Or OF or 


1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
| 
1 
1 
1 
1 
1 


—- == es OF CO COO KF = = —=& © 
-—-= OO = OO = = ©O OO = 
_~_ Om OK OK OK OK CO = 


NANO THEN PART 


BITS 


—_— = = m= OO OO OO C 


SC =] 
12 


SUCCESSOR 


-OoOnrm Or On~- O 


NANOCONTROLS (CONT) 


ELSE PART 
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—— — — © OO OC 


SC = 0 
15 


—-_= ©O O- = © ODO 
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- O-f O- O- SO 


ADDER X INPUT 


—_—e ee OO OCD 


x*«Ooo0o0eoeoe * *« 1 


ADDER Y INPUT 


0 
0 
1 
1 
* 
* 
0 
0 
0 
0 


AMPCR 
1 0 BMAR 
Use Adder Operation with Complement Y 


-oOo-=- © * * I 


INHIBIT 


CARRIES 


IN 


27 
0 
1 


TO BYTES 


ALLOW 
INHIBIT 


30 


NANO 
BITS 


— Se i i — = m OO OO OOOO 0O 


ADDER OPERATION 
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0 
0 
1 
“1 
0 
0 
1 
1 
0 
0 
1 
1 
0 
0 
1 
1: 
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-OoO-m OF FM O ~~ OK OF OK O- O 


NANOCONTROLS (CONT) 


XY 
XY 


XvY 
X+(X vY) 
XYv XY 
xY 
XvY 
XYvXY 
X4+(XY) 
XY 
X+¥Y 
XvY 
XVY 
X+Y+1 


SHIFT TYPE SELECTION 
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FOR BSW 


NO SHIFT 
R RIGHT END OFF 
L LEFT END OFF 
C RIGHT CIRCULAR 


34 


3536 


A REGISTER INPUT 
FROM BSW 


Al 
A2 
A3 


NO CHANGE 


NANO 
BITS 


NANO 
BITS 


NANOCONTROLS (CONT) 


B REGISTER INPUT SELECT MIR INPUT AMPCR INPUT MEMORY DEVICE ADDRESS INPUT 
FROM BSW FROM BSW 


39 40 45 
NO CHANGE NO CHANGE 
COMP 4 BIT CARRIES AMPCR | FROM LIT 
ADDER FROM BSW 
COMP 8 BIT CARRIES FROM BSW 
BSWy ADDER FROM BSW 
BSW FROM BSW 
EXTERNAL FROM BSW 
MIR 

BSWy EXTERNAL 

BSWv MIR 


0 
0 
0 
0 
1 
1 
0 
0 
1 
1 


- Om Of” OK Oo - CO 


NO CHANGE} 0 NO CHANGE NO CHANGE ; DO NOT SAVE 
LCTR FROM LIT 0 1 CSAR COMPLEMENT : 
CTR FROMBSW |1 O SAR’ FROM BSW 
INC +l 


ee eo oe) 
—_—— —- OF O Ot —-& = OO OO 


** State of bit set so as to produce odd parity in NPN word. 
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NANOINSTRUCTION LIST 


ADDR. INSTRUCTION ADDR. INSTRUCTION ADDR. INSTRUCTION 


0000 * | WAIT. 0021 AZ. 0042 = Al. 
0001 Al. 0022 A2 EQV BOOO. 0043 a = A2. 
0002 * | IF GCl STEP ELSE SKIP. ||0023 A2 = AMPCR. OO44 A3 = ABC. 
0003 Al EQV B. 0024 A2 = Al. 0045 A3 = AB L. 
0004 Al EQV BOOO. 0025 A2 = A2 C. 0046 A3 = AZ R. 
0005 * | IF GCl STEP ELSE RETN. |/0026 A2 = A2L. 0047 A3 = A3 AND LIT. 
0006 * | SET GCl. 0027 A2 = A2 R. 0048 A3 = A3 OR B. 
0007 Al = AMPCR. 0028 A2 = A2 OR B. 0049 A3 = A3 XOR B. 
0008 * | IF GC1 SKIP. 0029 A2 = A2 + LIT. OO4A A3 = A3 OR LIT. 
0009 Al = Al AND LIT. 002A A2 = A2 +1. OO4B A3 = AB - 1. 
OOOA Al = Al - LIT. 002B A2 = A2-1. OO4C A3 = A3 +1. 
O0O0OB Al = Al L. 002Cc A2 NAN LIT. OO4D A3 = A3 + B. 
000C * | RESET GC1l. 002D A2 = A2 AND LIT. ||OO4E A3 = A3 + LIT. 
0O0OD Al = ALR. 002E *| IF COV SKIP. OO4F A3 = A3 - LIT. 
OOOE * | IF NOT GC1 EXEC. (Bit 5 ignored) ]|0050 *| IF ABT SET LC1. 
OOOF Al = Al -1. 002F A2 = A2 OR LIT. |/0051 A3 = B. 
0010 Al = Al +B. 0030 *| INC. 0052 A3-= BL. 
0011 Al = Al + LIT. 0031 A2 = A2 +.B, 0053 A3 =BR, 
0012 Al = Al #1. 0032 A2 = A3. 0054 A3 = BOOO, 
0013 Al = A2. 0033 A2 = B. 0055 A3 = BOOL. 
0014 * | IF LC1 SKIP. 0034 A2 = BOOO. 0056 A3 = BMAR. 
0015 * | IF LC2 SKIP. 0035 A2 = BMAR. 0057 A3 = LIT L. 
0016 Al = A3. 0036 A2=BL. 0058 A3 = LIT. 
0017 Al = B, 0037 A2=BR. 0059 A3 = LIT AND B. 
0018 * | SET LCl. 0038 A2 = LIT. OO5A A3 = Z. 
0019 * | SET LC2. 0039 A2 = LIT L. 005B AMPCR = B. 
001A * | SET LC3. 003A A2 = LIT + B. 005C AMPCR = Al. 
001B Al=BL. 003B A3. 005D ASE. 
001¢ Al = BMAR. 003C A3 EQV B. O05E ASR. 
001D Al = LIT, 003D A3 EQV BOOO, OO5F B. 
OOLE * | IF LC3 SKIP. 003E A3 EQV LIT. 0060 B = AMPCR. 

(Bit 5 ignored) 003F A3 EQV Z. 0061 B= Al L, 
OO1F * | RESET GC2. 0040 A3 - B. 0062 B = Al AND LIT. 
0020 Al = LIT +B. OoO41 A3 = AMPCR. 0063 B= Al +B. 


NOTE: * INDICATES ENTRY OUT OF ALPHABETICAL ORDER. 


ADDR. | INSTRUCTION |] ADDR. | INSTRUCTION ; ADDR. 


0064 
0065 
0066 
0067 
0068 
0069 
OO6A 
O06B 
O06C 
OO6D 
OO6E 
OO6F 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
OO7A 
007B 
007C 
007D 
OO7E 
OO7F 
0080 
oosg1 
0082 
0083 
0084 
0085 


fess MhooMissMesMcsiicsMecMecMc:MovMirsMesMvs Mes MstMusMer mess: iss MeMe: mosis: Moris: iesMeoMosMesiesmotm cr) 


Vanni bndnnnnrunr nnn dah ant nb bndbnnrnnnonk 


Al - B. 
Al OR B. 
Al. 

Al R. 
A2. 

A2 R. 

A2 L. 

A2 + B. 
A2 OR B. 


A2 AND LIT. 


AZ + B. 
A3 OR B. 
A3 - B. 
A3. 

A3 R. 

A3 L. 


A3 AND LIT. 


BTITo. 
Bill. 
BOO1. 
BOTT. 
B1OO. 
B1TT. 
BOOO. 

BL. 

BC. 
B+l. 
BR. 

BMAR. 

NOT CTR R. 
LIT L. 
LIT + B. 
LIT NRI B. 
LIT XOR B. 


NANOINSTRUCTION LIST (CONT) 


0086 
0087 
0088 
0089 
OO8A 
0O8B 
oo8Cc 
0O08D 
OO8E 
OO8F 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098 
0099 
OO9A 
O0O09B 
o009c 
009D 
OO9E 
OO9F 
OOAO 
OOAL 
OOA2 
00A3 
OOA4 
OOA5 
OOA6 
OOA7 


wow ww 
nue a 


A2 OR B1iOO. 
LIT L. 
A2. 


B=BL. 


= BOO] +1. 
= B. 
BEX. 


DR2 BEX. 


IF ABT LUOP, 


JUMP. 


IF ABT JUMP. 
IF ABT SKIP. 
IF AOV SKIP. 
IF COV JUMP. 
IF EXT SKIP. 


1 JUMP. 
2 SKIP. 


IF IRQ EXEC. 
IF IRQ JUMP. 


1 STEP. 
1 JUMP. 


1 SET LC1 ELSE SKIP. 


OOA8 
OOA9 
OOAA 
OOAB 
OOAC 
OOAD 
OOAE 
OOAF 
OOBO 
OOB1 
OQOB2 
00B3 
OOB4 
OOB5 
OOB6 
O0B7 
OOB8 
OOB9 
OOBA 
OOBB 
OOBC 
OOBD 
OOBE 
OOBF 
Ooco 
O0Cc1 
00C2 
00C3 
ooc4 
O0C5 
00C6 
00C7 
o0cs 
O0C9 


INSTRUCTION 


IF LC1 
IF LC2 
IF Lc2 
IF Lc2 
IF LC2 
IF LC3 
IF LC3 
IF LC3 
IF LST 
IF LST 
IF LST 
IF MST 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF NOT 
IF SRQ 
IF SRQ 
IF URQ 
INC IF 
JUMP. 


SET LCl SKIP. 
STEP. 

JUMP. 

SET LC2 ELSE SKIP, 
SET LC2 SKIP. 
STEP. 

SET LC3 SKIP. 

SET LC3 ELSE SKIP. 
SET LCl1. 

JUMP. 

SKIP. 

SKIP. 

ABT JUMP. 

ABT SKIP. 

AOV JUMP. 

AOV SKIP, 

COV SKIP. 

COV JUMP. 

EXT SKIP, 

GCl1 SKIP. 

GC2 SKIP. 

IRQ SKIP. 

LC1 JUMP. 

LC1 SKIP. 

LC2 SKIP. 

LC3 SKIP. 

LST JUMP. 

LST SKIP. 

MST SKIP. 

THEN DR2 BEX SKIP. 
DW2 SKIP. 

SET LC2 ELSE JUMP. 
COV SKIP. 
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ADDR. 


OOCA 
OOCB 
0OCcC 
OocD 
OOCE 
OOCF 
OODO 
OOD1 
O0OD2 
00D3 


OOD4 - 


OOD5 
OOD6 
OOD7 
OOD8 
OOD9 


OODA | 


OODB 
oopCc 
OODD 
OODE 
OODF 
OOEO 
OOEL 
OOE2 
OOE3 
OOE4 
OOE5 
OOE6 
OOE7 
OOE8 
OOE9 
OOEA 
OOEB 
OOEC 


NANOINSTRUCTION LIST (CONT) 


INSTRUCTION | appr. INSTRUCTION ADDR. | INSTRUCTION 


LCTR. OOED | MIR = LIT + B. O10F = BOOO. 

LIT EQV B. OOEE | MIR = LIT L. 0110 ey = Blll1 R. 

LIT - B. OOEF MIR = Z. 0111 Al EQV LIT. 

LIT NAN B. OOFO MIR=0+2Z2+4+41. 0112 Al EQV Z. 

LMAR. OOFL MR1. . | {0113 Al = LIT - B. 
MARI = AMPCR,. OOF2 MRI Al = Al + 1. 0114 Al EQV O, IF COV SKIP. 
MARI = Al. OOF3 MW1. 0115 Al = Z. 

MARI = A2. OOF4 SAR = B. 0116 A2 EQV B. 

MARI = A3. OOF5 SAVE. 0117 A2 EQV LIT. 

MARL = A3 + LIT. || OOF6 SET GC2. 0118 A2 EQV O, IF LC2 SET 
MARL = A3 + 1. OOF7 SKIP. LC2 SKIP. , 
MARI = B,. OOF8 WHEN IRQ STEP. 0119 A2 -B. 

MARL = B +1. OOF9 WHEN RDC BEX. O11A A2-Be~1, 

MARI = BMAR + 1./}/OOFA WHEN RDC BEX, MARI = 011B A2 - LIT. 

MARL = LIT. BMAR + 1. 011¢ A2 RIM LIT. 

MARI = LIT + B. OOFB WHEN RMI MARL = BMAR + 1.]{/011D A2 = A2 + AMPCR. 
MIR = AMPCR, OOFC WHEN SRQ STEP. O1LLE A2 = A2 - B. 

MIR = Al. OOFD WHEN URQ STEP. OLLF A2 = A2 - LIT. 
MIR = Al + B. OOFE Z EQV B. 0120 A2 = A2 XOR LIT. 
MIR = A2. OOFF O EQV B. 0121 A2 = A2 XOR B1ll. 
MIR = A3. 0100 AMPCR = Al + AMPCR. 0122 A2 = A3 L. 

MIR = A3 OR B. 0101 AMPCR = A3. 0123 A2=BC. 

MIR = A3 OR LIT. || 0102 AMPCR = A2. 0124 A2 EQV Z. 

MIR = B. 0103 AMPCR = A2 + AMPCR. 0125 A2 = LIT C. 

MIR = BC, 0104 AMPCR = A3 + AMPCR. 0126 A2 = LIT AND B. 
MIR = B+4+1. 0105 AMPCR = AMPCR + 1. 0127 A2 = LIT - B. 
MIR = BL. 0106 AMPCR = LIT + B. 0128 A2= 2. 

MIR = BR, 0107 ASE, BMI, MAR1 = B, JUMP.|}0129 A2 BCL = A3 + B. 
MIR = BOOO. 0108 ASR BEX. 012A A3 NAN B. 

MIR = BOO1. 0109 Al - LIT =~ 1. 012B A3-B-1. 

MIR = B1ll. O10A | Al = LIT EQV B. 012C A3 - LIT. 

MIR = BMAR. 010B Al = Al Cc. 012D | A3 = A2 C. 

MIR = LIT. 010C Al = Al NIM B. O12E | A3 = A2 L. 

MIR = LIT AND B.//]010D Al = Al ORB. O12F | A3 = A2 R. 

MIR = LIT OR B. O1LOE Al =B+il1,. 0130 A3 = A3 AND B. 


NANOINSTRUCTION LIST (CONT) 


ADDR. | INSTRUCTION | ADDR. | INSTRUCTION [ ADDR. | INSTRUCTION 


0131 = A3 - B. 0151 | B = BOO1 JUMP. 0172 CSAR, B= BC, 
0132 i = A3 NIM B. 0152 | B = B1OO JUMP, 0173 CSAR BC4 A3 = 
0133 | A3 = A3 AND Bl1O. 0153 | B = B1Ol. A3 + BC, 
0134 |A3 = A3 —- BC, IF NOT AOV |j/0154 | B = B1l1l R. OL74 CSAR MIR = BOOO. 
SET LC1, JUMP ELSE JUMP. |]0155 | B = BOLT. 0175 CTR = Al. 
0135 A3 = A3 - BC, IF AOV SET 0156 | B = BTOO. 0176 CTR = Al, IF ABT SKIP. 
LCL, JUMP ELSE JUMP. 0157 | B = BTOT. 0177 CTR = A2 R, 
0136 |A3 = A3 XOR LIT. 0158 | B = BITl. 0178 CTR = A3. 
0137 |A3 = B1l10. 0159 | B = BFTF. 0179 CTR = BMAR + 1. 
0138 |A3 = Bl1l L. 015A | B = CTR. O17A | CTR = CTR + LIT + 1. 
0139 |A3 = B1ll R. 0O15B | B= LIT - 1. 017B fCTR EQV O. 
013A |A3 =Bei1. 015C | B = LIT NRI B C.|/017C CTR = LIT + CTR. 
013B |A3 = LIT NRI B,. 015D | B = LIT XOR B L.|j017D | DLD. 
013C |A3 = LIT + B. O15E |B = Z AAD B. O17E | DR2 BEX, BR2 = B. 
013D |} A3 ='0O + LIT. O15F | B = Z IMP B. OL7F IF ABT LUOP ELSE SKIP. 
O13E |A3 SSC = A2L, 0160 | B = Z NAN B. 0180 IF ABT RESET GCl. 
O13F |A3 SSC = A2 R. 0161 | B = Z NOR B. 0181 IF ABT RESET GC2. 
0140 |A3 SSC = LIT + B. 0162 |Bz=O0O-B8B,. 0182 IF ABT SET LC2. 
O1LAL B = Al AND B. 0163 |Bz=O-B-1. 0183 IF AOV JUMP. 
0142 |B = Al XOR B. 0164 | B= 0 + LIT. 0184 IF GCl SET LCl SKIP. 
0143 |B = A2 AND B.. 0165 | Be= 0 —- LIT - 1.410185 IF GCl SET LC2 SKIP. 
o144 |B = A2 NIM B,. 0166 | BAD A3 = A3 + B.|/0186 IF GCl STEP ELSE EXEC. 
O145 |B = A2 XOR B. 0167 | BBI=BR. 0187 IF GC1 STEP ELSE JUMP. 
O146 |B = A2 - LIT. 0168 | BCH, 0188 IF GCl STEP ELSE SAVE. 
O147 B= A2 C, 0169 | BC4 CSAR, A3 = 0189 IF GCl STEP ELSE WAIT. 
0148 |BsA3-1. A3 - BC. 018A | IF GCl RETN, 
O149 | B= A341. 016A | BC4 SAR = BOO]. 018B | IF GCl SAVE. 
O14A |B = A3 AND B. O16B | BC8. 018C IF GC1 WAIT. 
O14B |B = A3 C. 016C | BRI = LIT L. 018D | IF IRQ, ASR, BEX, JUMP. 
o1L4c B = A3 NRI B. 016D BR2 = A3 L. O18E IF IRQ SKIP. 
O14D |B = A3 NRI BC. O16E | BR2 = B, O18F | IF LCl A2 = A2 +1. 
O14E |B = A3 XOR BR. O16F j BR2 = BITT. 0190 IF LC1 INC. 
O14F |B = A3 R, IF ABT SKIP. 0170 | CSAR Al = A3 L. 0191 IF LCl SET LC1 ELSE JUMP. 
. 0150 {|B = BOOO JUMP. 0171 | CSAR AB =BR. 0192 IF LC2 SET LC2 ELSE JUMP. 
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ADDR. 


0193 
0194 
0195 
0196 
0197 
0198 
0199" 
019A 
019B 
019C 
019D 
O19EB 
O19F 
O1AO 
OLAL 
O1A2 
0143 
O1LA4 
O1A5 
O1LA6 
OLA7 
01A8 
OLAS 
OLAA 
O1AB 
O1AC 
OLAD 
O1AE 
OLAF 
O1LBO 
O1Bi 
O1B2 
O1B3 
O1B4 


NANOINSTRUCTION LIST (CONT) 


INSTRUCTION 


IF LC2 SET LC2 JUMP. 

IF LC3 SET LC3 ELSE JUMP. 
IF LST CALL. 

IF LST SET GCl 

IF LST SET LC2. 

IF LST SET LC2 SKIP. 

IF NOT ABT RESET GCl. 

IF NOT ABT SET GCl. 

IF NOT ABT SET LCl. 

IF NOT GC1 JUMP. 

IF NOT GC1 SET GC1 JUMP. 
IF NOT GCl STEP ELSE SKIP. 
IF NOT GC2 JUMP. 

IF NOT GC2 LUOP SKIP. 

IF NOT GC2 SET GC2 JUMP. 
IF NOT LC1 SET LCl. 

IF NOT LC1 SET LC1l ELSE SKIP. 
IF NOT LC1 SET LCl SKIP. 
IF NOT LC1 SET LC1 JUMP. 
IF NOT LC2 SET LC2 JUMP. 
IF NOT LC3 JUMP. 

IF NOT LC3 SET LC3 JUMP. 
IF NOT LC3 SET LC3 SKIP. 
IF NOT LST SET GC2 JUMP. 
IF NOT MST JUMP. 

IF NOT IRQ JUMP. 

IF NOT SRQ SKIP. 

IF NOT URQ SKIP. 

IF MST JUMP. 

IF MST SET LCl. 

IF SRQ THEN DW2 JUMP. 

IF URQ SET GCl ELSE JUMP. 
IF URQ SET GC2 ELSE JUMP. 
IF URQ SET LC2. 


ADDR. 


O1B5 
0186 
01B7 
01B8 
01B9 
O1BA 
01BB 
O1BC 
01BD 
O1BE 
O1BF 
01CO 
01C1 
01C2 
01C2 
01C3 
o1ch 
01C5 
0106 
01C7 
01C8 
0109 
O1CA 
01CB 
01CC 
01CcD 
O1LCE 
O1CF 
O1DO 
O1D1 
01D2 
01D3 
01D4 
01D5 


INSTRUCTION 


IF URQ SKIP. 

INC, B = BMAR, 

INC IF COV JUMP. 

INC, IF NOT COV SKIP ELSE STEP. 


INC, SAVE. 

LIT EQV O. 

LIT IMP B. 

MARI = Al + LIT. 

MARL = A241. 

MARL = A2 + B. 

MARL = A2 + LIT. 

MAR1 = A3 + AMPCR. 

MARI = A3 - B. 

MARL = B Ry ¥¥RXRKKHEXKEKE B711 KRKKKKKHHN 
MARL = B R, Se ee Rei 
MARL = BOO1. 

MAR1 = BOO] + 1. 

MAR] = BMAR + 1 IF NOT COV JUMP ELSE SAVE, 
MAR1 = LIT XOR BMAR, 

MIR = AMPCR + l. 

MIR = Al L. 

MIR = A2 L. 

MIR = A2 + B. 

MIR = A2 OR B. 

MIR = A2 OR LIT. 

MIR = A3 L. 

MIR = A3 R. 

MIR = A3 AND B. 

MIR = A3 AND LIT. 

MIR = A3 AND LIT L. 

MIR = A3 + B. 

MIR = A3 - B. 

MIR = B, SAVE. 

MIR = BOOL + 1. 


NANOINSTRUCTION LIST (CONT) 


INSTRUCTION || ADDR. INSTRUCTION 


MIR NOT CTR R. RETN,. 

MIR + BOOL. SAR = A2 R. 
MIR AAD Z. SAR = A3 'R. 
MIR OAD BOOO. SAR = BL. 


MIR 
MIR 
MIR 
MIR | tes 

MIR BC Al + BIC. 
MR1, A3 = BR. 

MR1, CTR = B. 

MR1, IF LCl STEP. 

MR1, INC. 

MR1, MIR = B. 

MW1, A2 = A2 +1. 

MW1, INC, A3 = A3 XOR B. 
RESET GC1, SAVE. 


OAD Z. 
Z. 
Z. 


SET GCl, JUMP. 

WHEN RDC BEX JUMP. 
WHEN RDC THEN BEX, Al 
WHEN RDC THEN BEX, A2 
WHEN RDC BEX A3 = B. 
WHEN RDC BEX CTR = B. 
WHEN RDC BEX, MARI = Al. 

WHEN RDC BEX, MARL = B, JUMP. 

WHEN RDC THEN BEX, MAR1 = BMAR + 1, JUMP. 
WHEN RMI Al = Al + 1, JUMP. 

WHEN RMI A2 = A2 + 1, JUMP. 

WHEN RMI THEN MAR1 = BMAR + 1, JUMP. 
WHEN RMI MARI = LIT. 


Al + 1, JUMP. 
A2 + 1, JUMP. 


oh tit unbunusn 
uot 
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DURING PHASE | 


Conditional Control 


AT END OF PHASE 1 
(a) Successor Determination 
(b) External Operations 
PHASE 3 


Adder Operation Commands 


AT END OF PHASE 3 


Destination Specification 


NANOMEMORY DECODING 


TIMING AND N-MEMORY 
GENERAL ACTION BITS SPECIFIC ACTION 


1-4 


Condition selection 

Condition test (true/complement) 

Conditionally update command register from bits 17-50 of nanomemory 
Conditionally initiate actions shown below under “at end of Phase 1” 


Microprogram address (MPAD) controls 
Condition adjust (local; global; interrupt Interpreters) 
Request signals for main memory or peripheral device operations 


Adder input X select 

Adder input Y select 

Inhibit carries 

Adder or logic operation 

Dynamic conditions available for test in concurrent phase 1 
Shift (ight, left, circular) by amount in SAR 


Input to A registers (Al, A2, A3) from BSW, 

B register input source selection 

MIR input from BSW 

AMPCR input from BSW 

BRI input from BSW 

BR2 input from BSW 

MAR input from BSW or LIT Input clock commands 
CTR input from LIT, BSW, or increment CTR 

SAR input from BSW, or complement SAR 

Load SSF 


INSTRUCTION 


IX 
IX 


ACM 
ACM 


S-LEVEL iNSTRUCTIONS 


OP 
eope INSTRUCTION CODE INSTRUCTION 


BRU & 

SRI b 

BRPS 

BRC A2 

COMM © M/2 ACM 
SIND 6 

PNS- & ACM 

PNS+ & ACM 

PN & ACM 

PC+- & LIT LIT 
TK KBD 

POS & 


a) 
3 
wo 

Ce 
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S-LEVEL INSTRUCTIONS (CONT) 


EXPD 1@ SRCH 19 L 
SPRD '@ LIT M ADD !¥ LIT 
MVE t@ S/cM C/SM 19 LIT 
MVE 1@ S/CM  S/CM t@ Lit 
SRCH 1@ RG 1% LIT 
SRCH EQ t® \9 LIT 
SEA EQ 1® (VE (% LIT 
SEA LW 10 ‘@ LIT 
SEA LS §#? 
MVE 1 M 
MVE 1@ M 
MVE 1% M/2 
MVE +@ M/2 
COMN1® M 
COM i® M 
COMN 1 @ M/2 
COMN {@ LIT 
ADDB 1@ LIT BRBN t@ 
SUBB 1@ LIT MVCH $@ M/ACM 
PNS-~ M SRJS 4 
PNS+ig@ M MVSB t@ 

PN 1@ OM MVSB {@ 
MV41@ M MVBS t@ 
CMCH M MvBs” ! 
CLCH !@ LIT READ/WRIT (® 
CLST 1@ LIT READ/WRIT 1@ 
TKM §@ KBD DAC 1@ 
EXCH M TBRU 1D 
SRCH{@ H :* 


™~O 
nN 


~~ 
nN 


ZS SSS AE 


comnN tit mf/2 1% 


CONSOLE 


DISK SYSTEM COLD START ERRORS 


SPO C = CONSOLE S = SPO B = BOTH 


HEXADECIMAL| STATUS PRINTED MESSAGE 


iy Dp" 
INDICATORS 


INDICATOR 
TOP - BOT |(S) CD PTY 


DISK PRIMER COLD START ERRORS 


"TROUBLE" 0001 MPM PARITY-MPCR-MPM-OS 
ee 


REG. VAL. 
"TROUBLE" 0002 DPM PARITY REG. VAL. 


"TROUBLE" 0003 NPM PARITY REG. VAL. 


"TROUBLE" 0004 ADDR LIMIT REG. VAL. 
ERROR 


DESCRIPTION OF ERROR 


80-COLUMN CARD LRC ERROR 
(CSTRT 80 PROGRAM) 


CASSETTE TAPE PREAMBLE 
CHARACTER MISSING 
(CSTRT-TC PROGRAM) 


DDP STATUS WORD BITS 
9 THROUGH 16) 
CSTRT=TC OR CSTRT-MT) 


CORE MEMORY PARITY ERROR 
IN MICRO PROGRAM AREA. 


CORE MEMORY PARITY ERROR 
OUTSIDE MICRO PROGRAM 
AREA. , 


NANO MEMORY PARITY ERROR 
OR OUTSIDE NANO LIMIT. 


CORE MEMORY ADDRESS 
ABOVE LIMITS. 
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DISK SYSTEM ERROR MESSAGES AND OPERATOR RECOVERY 
DISK PRIMER COLD START (DPCS) ERRORS 


ERROR PRINTOUT PROBABLE CAUSE OPERATOR ACTION 


ADDR DISK ERROR *** 


CD PRTY ERROR *** 


COPY DISK ERROR *** 


DATA CD ERROR *** 


DIRECTORY ERROR *** 


DVCE DISK ERROR *** 


DVCE TAPE ERROR *** 


A. BAD SECTOR ON DISK 
CARTRIDGE. OPERATE- 
COMPARE SUCCESSFUL 
BUT RETURNED ADDRESS 
INCORRECT. 

B. ILLEGAL TRACK 
ADDRESS. 


80-COLUMN DATA CARD 
HAS FAILED LRC PARITY 
CHECK. 


A TRACK WITHIN PRO- 
TECTED SPACE ON 
BOTTOM CARTRIDGE 
HAS BAD SEGMENT. 


ADDRESS ON DATA CARD 
JUST READ IS LOWER 
THAN ADDRESS FIELD 

OF LAST PRECEDING 
HEADER CARD. IF 

USING CASSETTE OR MAG-— 
NETIC TAPE, TAPE IS 
BAD. AN "END" CARD 
MAY BE MISSING FROM 
DECK. 


NO PROTECTED DIRECTORY 
SPACE AVAILABLE FOR 
THIS LOAD. 


STATUS ERROR IN DISK 
UNIT WHICH FIRMWARE 
DOES NOT RECOGNIZE. 
DISK UNIT, PROCESSOR, 
OR FIRMWARE ERROR. 


SAME AS "DVCE DISK 
ERROR", BUT REFERS TO 
CASSETTE DRIVE OR 
MAGNETIC TAPE UNIT. 


A. INITIALIZE 
CARTRIDGE. 

B. THIS ERROR USU- 
ALLY INDICATES 
A FIRMWARE OR 
HARDWARE 
MALFUNCTION. 


IF OPERATOR DESIRES 
TO IGNORE ERROR 

(FOR EXAMPLE, CARD 
HAS BEEN HAND-PUNCHED ) 
PRESS PK1 TO CONTINUE. 
TO RETRY FAULTY CARD, 
REPLACE CARD IN INPUT 
HOPPER AND PRESS PK8. 
OTHERWISE, PRESS 
SYSTEM-CLEAR AND TRY 
ANOTHER DECK, STARTING 
AT LAST HEADER CARD 
TO HAVE BEEN READ. 


A. RE-INITIALIZE 
BOTTOM CARTRIDGE. 

B. TRY ANOTHER 
CARTRIDGE. 


TRY ANOTHER DECK, 
CASSETTE, OR TAPE 
REEL. 


THIS AND SUBSEQUENT 
LOADS REQUIRING 
DIRECTORY ENTRIES 
MUST BE MADE AFTER 
WARM START WITH 
S-LEVEL CARD LOADER 
UTILITY. 


TECHNICAL ASSISTANCE 
REQUIRED. 


CHECK THAT TAPE DRIVE 
IS OPERATIONAL. 


ev 


DISK SYSTEM ERROR MESSAGES AND OPERATOR RECOVERY (CONT) 
° DISK PRIMER COLD START (DPCS) ERRORS (CONT) 


ERROR PRINTOUT 
FILE DISK ERROR *** 


FILE TAPE ERROR *** 


HDR CRD ERROR *** 


INIT DISK ERROR *** 


LOAD DISK ERROR *** 


-PRTY DISK ERROR *** 


A. DISK UNIT NOT 
OPERATIONAL. 

B. WRITE LOCKOUT ON 
DISK DRIVE. 

C. CABLE CONNECTOR TO 
DISK UNIT NOT 

PROPERLY SEATED. 


CASSETTE DRIVE OR MAG- 
NETIC TAPE UNIT NOT 
OPERATIONAL. 


VALID HEADER CARD WHEN 
ONE WAS EXPECTED. 
EITHER HEADER CARD IS 
ERRONEOUS, OR DECK 

IS SCRAMBLED. IF 
USING CASSETTE OR 
MAGNETIC TAPE, TAPE 

IS INCORRECT. 


MORE THAN 50 BAD SEG- 
MENTS OR 9 BAD AREAS 
HAVE BEEN FOUND WHILE 
INITIALIZING THIS DISK 
CARTRIDGE. THIS CON~ 
DITION MAY ALSO BE 
CAUSED BY A MALFUNC- 
TIONING DISK DRIVE. 


CAUTION: 


LOAD PHASE DID NOT FIND 


PROBABLE CAUSE OPERATOR ACTION 


A. READY UNIT. 

B. ENABLE WRITE ON 
CARTRIDGE. 

C. ENSURE PROPER 
CONNECTION TO 
DISK UNIT. 


READY UNIT. 


A. CORRECT DECK AND 
RETRY LOAD, 

B. TRY ANOTHER 
CARTRIDGE OR 


TAPE REEL. 
A. RETRY 
INITIALIZATION. 
B. TRY ANOTHER 
CARTRIDGE. 


C. CHECK FOR PROPER 
FUNCTIONING OF 
DISK UNIT. 


ABOVE ERROR CONDITION MAY INDICATE 
SERIOUS MISALIGNMENT OF CARTRIDGE. 


DO NOT 


ATTEMPT MORE THAN ONE RETRY WITH THE SAME 
CARTRIDGE, OTHERWISE READ/WRITE HEADS MAY 


BE DAMAGED. 


CAN OCCUR DURING LOAD 
OR COPY PHASES IF ANY 
TRACK WITHIN PROTECTED 
SPACE ON TOP DISK CAR- 
TRIDGE HAS A BAD 
SEGMENT. 


DURING ANY PHASE OF 
DPCS OPERATION, INDIC- 
ATES AN LRC READ ERROR 
ON TOP CARTRIDGE. 


A. REINITIALIZE 
TOP CARTRIDGE. 

B. USE ANOTHER 
CARTRIDGE. 


A RETRY OF THE OPERA- 
TION MAY BE SUCCESSFUL, 
HOWEVER, A TRUE LRC 
ERROR MEANS THAT 
CARTRIDGE IS NO LONGER 
USABLE AND MUST BE 
INITIALIZED. ALL DATA 
ON CARTRIDGE WILL BE 
LOST. FIRST DETERMINE 
THAT DISK UNIT IS 
OPERATING PROPERLY 
BEFORE ATTEMPTING RETRY. 


vP 


DISK SYSTEM ERROR MESSAGES AND OPERATOR RECOVERY (CONT) 


DISK PRIMER COLD START (DPCS) ERRORS (CONT) 


ERROR PRINTOUT 


PRTY TAPE ERROR 


SEEK DISK ERROR 


SERV TAPE ERROR 


SERV TAPE ERROR 


SPACE ERROR *** 


TAPE ERROR *** 


TIME DISK ERROR *** 


KKK 


KEE 


HHE 


HK 


PROBABLE CAUSE 


TAPE CASSETTE OR MAG- 
NETIC TAPE RECORD HAS 
FAILED CYCLIC REDUN- 

DANCY CHECK FOR DATA 

VALIDITY. 


SEEK ERROR ON DISK 
UNIT. 


SERVICE LATE ON DISK 
READ OR WRITE. DISK 
UNIT, PROCESSOR, OR 
FIRMWARE ERROR. 


SERVICE LATE ON MAG- 
NETIC TAPE OR CASSETTE 
READ OPERATION. TAPE 
DRIVE, PROCESSOR, OR 
FIRMWARE ERROR. 


NO PROTECTED DISK 
SPACE REMAINS FOR 
THIS LOAD. 


A. CASSETTE RECORD IS 
MISSING A POSTAMBLE 
OR PREAMBLE 
CHARACTER. 

B. END OF TAPE REACHED 
WITHOUT FINDING 
"STOP" CARD IMAGE. 


INSTRUCTION TIMEOUT ON 
DISK UNIT. CAN BE 
CAUSED BY HARDWARE 
MALFUNCTION OR BAD 
CARTRIDGE SECTOR 
ADDRESS. 


OPERATOR ACTION 


A. RETRY LOAD. 

B. TRY ANOTHER 
CASSETTE OR 
TAPE REEL. 


TECHNICAL ASSISTANCE 
REQUIRED. 


"DPCS" SOURCE MAY BE 
FAULTY; TRY AGAIN. 


SAME AS "SERV DISK 
ERROR". 


IF THIS AND SUBSEQUENT 
LOADS MUST BE TO PRO- 
TECTED SPACE, THEN 
INITIALIZATION OF DISK 
AND COMPLETE COLD 
START IS REQUIRED. IF 
USING CARD INPUTS, 
SOME PROGRAMS MAY HAVE 
TO BE OMITTED FROM 
COLD START AND LOADED 
AFTER WARM START WITH 
S-LEVEL CARD LOADER 
UTILITY. 


RETRY LOAD WITH 

THIS CASSETTE, OR 
TRY ANOTHER CASSETTE 
OR TAPE REEL. 


A. DISK CARTRIDGE 
MAY REQUIRE 
INITIALIZATION. 

B. SYSTEM CLEAR 
BUTTON SHOULD 
BE PRESSED. 


Sv 


DISK SYSTEM WARM START (WSTRT) ERRORS (CONSOLE INDICATIONS) 


PROBABLE CAUSE OPERATOR RESPONSE 
Ol MPM PARITY ERROR TECHNICAL ASSISTANCE REQUIRED 
02 DPM PARITY ERROR TECHNICAL ASSISTANCE REQUIRED 
03 NPM PARITY ERROR TECHNICAL ASSISTANCE REQUIRED 
FIRMWARE CARTRIDGE MAY BE BAD. 
° 
O4 ADDRESS LIMIT ERROR FIRMWARE CARTRIDGE MAY BE BAD. 
TECHNICAL ASSISTANCE REQUIRED. 
06 ERRONEOUS 1/0 DEPRESS "RESET" KEY; RE-DO WARM- 
ALGORITHM NUMBER START USING CORRECT INFORMATION. 
07 MEMORY SIZE ERROR DEPRESS "RESET" KEY; REENTER 
CORRECT SIZE. 
08 DISK UNIT NOT READY UNIT. RECOVERY IS AUTO- 
OPERATIONAL MATIC IF UNIT IS FUNCTIONING. 


ENSURE THAT CORRECT 10C/DDP 
NUMBER WAS ENTERED IN "HARDWARE 


CONFIGURATION". 
09 TOP DISK UNIT IS CARTRIDGE MAY BE BAD. CHANGE 
NOT INTERPRETER CARTRIDGE AND PRESS RESET KEY. 
OA DISK UNIT ERROR RETRY ENTIRE WARMSTART. 
TECHNICAL ASSISTANCE MAY BE 
REQUIRED. 
OB DISK READ ERROR RETRY ENTIRE WARMSTART. 


CARTRIDGE MAY BE BAD. TRY 
ANOTHER CARTRIDGE. 


FF DISK SECTOR ADDRESS { RETRY ENTIRE WARMSTART. 
COMPARE INCORRECT TECHNICAL ASSISTANCE MAY BE 
| REQUIRED. 
xx INDICATES ACTUAL DISK STATUS WORD (BITS 9 THROUGH 16) 


FOR ALL OTHER ERRORS 
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DISK SYSTEM WARM START (WSTRT) ERRORS (SPO MESSAGES) 


MESSAGE MEANING 1 OPERATOR RESPONSE* 


"ERROR O" { HARDWARE ERROR NO ACTION; SYSTEM MUST BE 
MANUALLY CLEARED. 


“HARDWARE CONFIGURATION" 
PRINTED; OPERATOR MUST 
REENTER ALL INFORMATION. 


"ERROR 1" | INVALID INPUT 


SYSTEM ATTEMPTS TO RELOAD 
ALL CODE MODULES. 


"ERROR DISK NOT READY 


SYSTEM ATTEMPTS TO 
ALL CODE MODULES. 


"ERROR NON-SYSTEMS RELOAD 


PLATTER 


SYSTEM ATTEMPTS TO 
ALL CODE MODULES. 


"ERROR DISK STATUS ERROR 


SYSTEM ATTEMPTS TO 
ALL CODE MODULES. 


"ERROR 


DISK PARITY ERROR 


"ERROR DISK ADDRESS ERROR | SYSTEM ATTEMPTS TO 


ALL CODE MODULES. 


* ACTION TAKEN AFTER ERROR PUSHBUTTON IS PRESSED. 


DISK SYSTEM RESTART ERRORS 


HARDWARE-DETECTED ERRORS 
MESSAGES 


MPM PARITY ERROR 
DPM PARITY ERROR 
NPM PARITY ERROR 
DPM OVERLIMIT 


NOTE: CONSOLE HEXADECIMAL D INDICATION 80. 
OPERATOR SHOULD RETRY ENTIRE PRO- 
CEDURE IN RESPONSE TO EACH ERROR 
CONDITION. 


SOFTWARE-DETECTED ERRORS 


CONSOLE/SPO MESSAGE OPERATOR RESPONSE 


DISK NOT OPERATIONAL READY DISK UNIT; RETRY. 

NOT A SYSTEMS PLATTER PLACE CORRECT CARTRIDGE IN DRIVE 1. 
DISK PARITY ERROR RETRY OR REPLACE CARTRIDGE. 
UNWANTED DISK STATUS READY DISK UNIT; RETRY. 


NOTE: THE RESET OR ERROR KEY IS ENABLED 
FOR THE OPERATOR TO REQUEST A RETRY 
OF THE DISK ACCESS. 
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DISK INITIALIZATION (MICRO-LEVEL UTILITY ERRORS) 
NUMERIC ERROR MESSAGES 


ERROR MSG NO, 


PROBABLE CAUSE OPERATOR RESPONSE 


DISK CARTRIDGE 
LOCKOUT 


DISK FILE NOT 
OPERATIONAL 


DISK SEEK ERROR 


DISK TIMEOUT 


SERVICE LATE 


ILLEGAL ADDRESS TRACK 


INITIALIZATION FAILURE 
(MORE THAN 50 BAD SEG- 
MENTS OR 9 BAD AREAS) 


DISK DEVICE ERROR 


ENABLE WRITE DEVICE, 


READY DISK UNIT. 
CHECK CABLE CONNECTOR. 


PROCESSOR OR DISK UNIT 
MALFUNCTION REQUIRING 
TECHNICAL ASSISTANCE 


FOR INITIALIZE: 
DEPRESS SYSTEM CLEAR, 
RETRY "“INITD" FROM START. 


FOR COPY: 
DESTINATION DISK MAY RE- 
QUIRE INITIALIZATION. 


SOURCE DISK MAY BE IN 
ERROR. REPEATED ERRORS 
INDICATE NEED FOR TECHNI- 
CAL ASSISTANCE. 


DEPRESS “SYSTEM CLEAR", 
RETRY "INITD" FROM START. 


PROCESSOR, DISK UNIT, OR 
PROGRAMMING ERROR. TECH~ 
NICAL ASSISTANCE REQUIRED. 


RETRY ONLY ONCE WITH SAME 
CARTRIDGE. 

GENERALLY INDICATES DISK 
UNIT MALFUNCTION. 


CAUSE NOT KNOWN, BUT 
0001 IS MOST LIKELY. 
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DISK INITIALIZATION (MICRO-LEVEL UTILITY ERRORS) (CONT) 


NARRATIVE ERROR MESSAGES (CONSOLE/SPO) 


DRVE X ERR: 


COPY ERR AT 


READ ERR AT 


ADDR ERR AT 


BAD SEGMENT 


NOT FOR INT USE 


INTERP REQUIRED 


ILLEGAL COPY 


INV DRIVE 


TRK O BAD - 
DISK UNUSABLE 


MEANING 


PREFIX TO NUMERIC ERROR MESSAGE FOR GIVEN 
DRIVE. (X = DRIVE NUMBER.) 


FOLLOWED BY FOUR HEX DIGIT DISK CONTROL 
WORD; INDICATES READ-AFTER-WRITE FAILURE 
IN COPY. OPERATOR MAY RETRY. DESTINA- 
TION CARTRIDGE MAY REQUIRE INITIALIZATION. 


ALSO FOLLOWED BY FOUR HEX DIGITS; INDICATES 
PARITY ERROR ON SOURCE DISK BEING COPIED. 


WITH HEX DIGITS, INDICATES SEGMENT AD- 
DRESSING FOR THE TRACK SHOWN ON THE 
SOURCE DISK IS NOT SEQUENTIAL. 


FOLLOWED BY FOUR HEX DIGITS, INDICATES 
SEGMENT FAILED READ-AFTER-WRITE CHECK 
DURING INITIALIZATION AND WAS DELETED 
FROM DISK AVATLABLE TABLES. 


BAD SEGMENT WAS FOUND WITHIN PROTECTED 
ZONE FOR INTERPRETER, HENCE THIS CAR- 
TRIDGE MUST NOT BE USED FOR INTERPRETERS. 


THE CARTRIDGE ON DRIVE 1 DOES NOT CONTAIN 
AN INTERPRETER. "“INITD" WILL NOT TERMI- 
NATE TO INTERPRETER CONTROL. 


A REQUEST TO COPY A CARTRIDGE TO ITSELF 
IS ILLEGAL. 


THE REQUESTED DISK DRIVE HAS NOT BEEN 
WARMSTARTED TO THE SYSTEM. 


BAD SEGMENT WAS FOUND IN TRACK O OF 

THIS CARTRIDGE. THE CARTRIDGE CANNOT BE 
USED FOR ANY PURPOSE. OPERATOR MAY WISH 
TO RETRY INITIALIZATION. 


SPO ERROR MESSAGE FORMAT 


SYSTEM ERROR MESSAGES AND OPERATOR 
RECOVERY OPTIONS 


CONSOLE ERROR MESSAGE FORMAT 


NN XXXXXXXXX :MMMMM NN XXXXXXXXXXX 3M 


A 
B 
Cc 
D 
E 
F 
G 
H 
r 
J 


WHERE: NN IS UNIQUE TWO-DIGIT WHERE: NN IS UNIQUE TWO-DIGIT 


DECIMAL EXCEPTION CODE. DECIMAL EXCEPTION CODE. 
XXXXXXXXK IS ABBREVIATED XXXXXXXXXXX IS ABBREVIATED 


NARRATION OF EXCEPTION NARRATION OF EXCEPTION 
OR ERROR CONDITION, CONDITION. 


MMMMM IS RECOVERY OPTION M IS RECOVERY OPTION 
SELECTED BY OPERATOR. SELECTED BY OPERATOR. 


OPERATOR RECOVERY RESPONSES 


RETRY INITIATE. (* FOR PARITY ERROR, RELOAD CARD READER AND RETRY INITIATE. ) 
ENABLES KEYBOARD TO ALLOW OPERATOR ENTRY OF FIVE-CHARACTER ALTERNATE FILE NAME. 
ENTER NEW DEVICE NUMBER. 

PURGE OLD FILE OR TAPE CASSETTE. 

TERMINATE JOB. 

END OF FILE. 

IGNORE ERROR AND PROCESS. 

DO NOT PUT OBJECT PROGRAM ON DISK. 

LOAD CONTINUATION TAPE CASSETTE AND RETRY INITIATE. 

GO TO READY MODE. 
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SYSTEM ERROR MESSAGES AND OPERATOR RECOVERY RESPONSES 


SPO ENTRY ' OPERATOR RESPONSE (PAGE 49) 


20 LP PAR BERR: 
21 LP NOT RDY: 
41 Cnn PCH ERR: 

a ao 
43 Cnn NOT RDY: 
Cnn = | Cnn = 96-1,96-2,80-1, OR 80-2. | 1,96-2, | Cnn = 96-1,96-2,80-1, OR 80-2. | 1, OR 80-2. 
DISK 


50 DSK SEEK ER: 
51 DSK READ ER: ae 
3-1 | — a 
_ DSK DEV ERR: 
Had’ tent ead ee 
a D-F XXXKK § 
i a er 
8 DSK INV KEY: 
61 O-C XXXXX: ee ae 
he See 


62 RT LENGTH: 


CASSETTE AND 
MAGNETIC TAPE 


70 N=F XXXXX: 
71 TPn NOT PRG: n=UNIT NO. 
72 TPn TP REQD: 
73 TPn REC LEN: 
TPn LOCKED: 
TPn TP ERR: 
TPn NOT RDY: 
O-C XXXXX: 


79 TPn OP REQD: TAPE ON CLEAR ote. oa 
LEADER 


80 TPn NO TM: 
83 TPn REC ERR: 
84 TPn BLK ERR: 
XXXKX REEL #NNN 
REQD. XXXXX IS 
FILE NAME. NNN 
IS REEL NO. 


a 


! 


> Pl> > 


re 


q 


mit 
BH|> > 


oer f 
if 
he 


; 
rt 


> 
> 
RQ 


4 
: 


>a 
pm 


UTILITY PROGRAM EXCEPTION CONDITION MESSAGES 
AND RECOVERY OPTIONS 


EXCEPTION ATTEMPT RECOVERY USING EXCEPTION ATTEMPT RECOVERY USING 
CONDITION SHIFTED NUMERIC KEY(S) CONDITION SHIFTED NUMERIC KEY(S) 
(MESSAGE) 1 2 3 4 (MESSAGE ) 1 2 3 4 


DSK DEV ERR: 


CRL NOT RDY: 
CRD PAR ERR: 
PT1 NOT RDY: 
PT2 NOT RDY: 
PP1 NOT RDY: 
PP2 NOT RDY: 


Q 


D 

A 
N-F NOT APPLICABLE 
TPn NOT PRG: A H 
TPn TP RQD: AX** 
TPn RECD ER: . NOT APPLICABLE 
TPn LOCKED: A>: 
TPn TP ERR: Cc 
TPn NOT RDY: 
TPn OP RQD: APPLICABLE 
TPn INV CONT: : 
TPn NO BOF: XXXXX: Cc 
TPn REC ERR: J 


rPrPPrPr PP 
* * 


PP1 ECHO CK: 
PP2 ECHO CK: 
LP PAR ERR: 

LP NOT RDY: 

C96 NOT RDY: 
DSK SEEK ER: 
DSK READ ER: 
DSK WRIT ER: 
DSK ADD ERR: 


* 
NROQQAQDAAQONAONOAANALW 


RAE QQQ ONQ MRAM 


rPPrPrprpp 


KEY FUNCTIONS 


1 


A - RETRY INITIATE. *FOR PARITY ERROR, F — PURGE OLD FILE. 
RELOAD CARD READER AND RETRY 


INITIATE. ¥**LOAD CONTINUATION TAPE G - TERMINATE PROGRAM. 
AND RETRY INITIATE. H = PURGE THE TAPE. 

B - END OF FILE, NORMAL TERMINATION FOR I = USE THE NUMBER OF TAPE RECORDS 
BCL80, BCL96, 18096, AND 08096 ACTUALLY READ TO COMPUTE THE 
PROGRAMS . NUMBER OF DISK RECORDS. 

C - IGNORE ERROR AND PROCESS. J - USE THE NUMBER OF TAPE RECORDS 


SPECIFIED THROUGH THE KEYBOARD 
TO COMPUTE THE NUMBER OF DISK 
RECORDS. 


D - ENABLES KEYBOARD TO ALLOW OPERATOR 
ENTRY OF 5-CHARACTER ALTERNATE 
FILE NAME. ; 


; E - ENTER NEW DEVICE NUMBER 


os 


OPERATING SYSTEM ERRORS (FATAL) 


DISPLAY FORMAT EXAMPLE 


————__. 
**D368 INVALID-1/0 O 0657 2 O 00106AFD FFFF 0000 0020 0032 
nd - 


eee 
ERROR MESSAGE PROGRAM PARAS of I/O RESULT (1/0 
(REASON FOR LOCATION ERRORS ONLY) 
ERROR) OF NEXT - INSTRUCTION 
S-LEVEL REGISTER 


INSTRUCTION 


SPO 


REPRESENTATION 
OF CONSOLE 
INDICATORS - 
(SPO SYSTEM 

- ONLY ) 


SPO REPRESENTATION (DISPLAY) OF CONSOLE INDICATORS 


**ABCDS12345678 
WHERE: ** IS CONSTANT DENOTING DISPLAY FUNCTION. 


A, B, D, AND S DENOTE INDICATOR BANK(S), WHERE: 
PK1-PK8 
PK9-PK16 
PK17-PK24 
UNNUMBERED BANK 


R, A, N, OR E FOR READY, ALPHA, 
NUMERIC, AND ERROR, RESPECTIVELY. 


1 THROUGH 8 REPRESENT INDICATORS OF DENOTED 
BANK(S) (Al-A8, B1-B8, ETC.) 
*¥*D18 (FIRST AND LAST ERROR INDICATORS LIT) 
**C6 (PK22 LIT) 
**AB34 (PK3, PK4, PK11, AND PK12 LIT) 
_ **SA (ALPHA LIT) 
**SR (READY LIT) 


es 


OPERATING SYSTEM ERRORS (FATAL) (CONT) 
HARDWARE ERRORS 


HEX "Dp" ERROR 
IND. PATTERN | MESSAGE DESCRIPTION 


(NO ERROR MSG) | HARDWARE DETECTED PARITY 
ERROR IN PAPER TAPE DATA 
DURING READ-IN OF DATA FROM 
CONSOLE MEMORY LOADER TO MPM. 


MPM - PARITY HARDWARE DETECTED PARITY 
ERROR IN MPM PORTION OF 
SHARED MEMORY WHILE ATTEMPTING 


TO ACCESS A MICROINSTRUCTION, 
OR PARITY ERROR WAS DETECTED 
IN MPM READ-AFTER-WRITE CHECK 
DURING LOADING FROM CONSOLE 
PAPER TAPE READER. 


DPM - PARITY HARDWARE DETECTED PARITY 
ERROR IN DPM PORTION OF SHARED 
MEMORY WHILE ATTEMPTING TO 
READ OR WRITE DATA MEMORY. 


83 NPM - PARITY HARDWARE DETECTED PARITY 
ERROR IN AN NPM WORD WHILE 
ATTEMPTING TO READ A NANO- 


INSTRUCTION. 
84 DPM - OVER - HARDWARE DETECTED MEMORY 
LIMIT ADDRESS IN EXCESS OF THE 
MEMORY. 
92 SPM - LIMIT INTERPRETER DETECTED AN ATTEMPT 


TO WRITE OUTSIDE SPM AREA DE= 
FINED FOR THIS PROGRAM. 


93 DPM - UNDER - INTERPRETER DETECTED A WRAP- 
LIMIT AROUND (THROUGH INDEXING) OF 

DATA MEMORY. 
94 POSITION CARRIER STALL DETECTED WHILE 


POSITIONING; CARRIER OVERSPEED 
DETECTED WHILE PRINTING; OR 
INTERPRETER DETECTED AN ATTEMPT 
TO POSITION CARRIER BEYOND LIMIT 
IMPOSED BY PLATEN SIZE VALUE OF 
KEYBOARD DATA SEGMENT CURRENTLY 
IN USE BY INTERPRETER. 


95 INVALID - INST INTERPRETER DETECTED AN INVALID 
OP CODE OR AN INVALID OPTION ON 
A VALID OP CODE. 


vs 


OPERATING SYSTEM ERRORS (FATAL) (CONT) 


HARDWARE ERRORS (CONT) 


HEX "D" ERROR 
IND. PATTERN | MESSAGE DESCRIPTION 


A2 ILLEGAL - 1/0 INTERPRETER DETECTED AN 
ILLEGAL REQUEST TO 1/0 
| DEVICE. 
A3 BUFFER - LIMIT | INTERPRETER DETECTED ONE OF 


THE FOLLOWING ON AN "INITIATE" 
OR "CALL" OPERATION: 


A. STARTING BUFFER ADDRESS > 
BUFFER SIZE. 

B. NUMBER OF WORDS > BUFFER SIZE. 

cC. (A) + (B) > BUFFER SIZE. 


A4 INVALID - 1/0 ATTEMPT WAS MADE TO ACCESS 
DEVICE NOT WARM-STARTED TO 
SYSTEM, OR A BUFFER OR SUB- 
SYSTEM NOT DEFINED FOR THIS 


PROGRAM. 
A5 I/o - ATTEMPT TO ACCESS A VALID 
INCOMPLETE DEVICE HAS "TIMED-OUT" DUE TO 


AN ERROR, AN AMBIGUOUS RE- 
SPONSE, OR NO RESPONSE FROM 
THIS DEVICE. 


RJE BOOTSTRAP LOAD ERROR MESSAGES 
(NON-DISK SYSTEM WITH SPO) 


SPO MSG 


THE GENERATED LPC DOES NOT AGREE WITH THE 
LRC ON THE CARD. THE MOST PROBABLE CAUSE 
IS THAT AN UNIDENTIFIED CARD CAUSED THE 

LRC CHECK. 


A STATUS .CONDITION OCCURRED DURING THE 
LOAD PROCESS, THE CAUSE MAY BE: 


1. INVALID MULTI-PUNCH COLUMN. 
2. READ CHECK. 
3. FEED CHECK. 


THE WORD COUNT ON THE LAST CARD READ IS 
INCORRECT. 


A NON-DECIMAL CHARACTER WAS DETECTED 
(POSSIBLY CAUSED BY MISPLACED FIELDS). 


B043 CONSOLE 10C/DDP WORD FORMATS 


MSB LSB 


CONTROL ENABLE 
KB 
WORD OINT 
DATA WORD 
PRINTER 
DATA WORD 


ESCAPE | ESCAPE RED 
ptt f= = [RRP fat mer = Dp oe " 
INDICATOR INO 'ND IND IND IND IND 
DATA WORD BNK Aj BNK B] BNK C/] BNK DIBNKS 7 


END 
ERROR OF {INPUT 


NO. | OF POSI [TIONS TIO MOVE 
CARRIER LEFT 32 16 8 4 2 
DATA WORD INIT. 
LEFT RIGHT 
FORMS mies meat, | OPEN | CLOSE | PwR 
DATA WORD ra nay. | TRANS. |TRANS. | OFF 
STATUS VICE AD carr. | Forms | patR | KB | READY 
WORD 16 4 Roy | RDY roy | roy |euTTON 
B044 SPO IOC/DDP WORD FORMATS 
MSB : LSB 
pe hr | Bx) 9 lao.) a8 15... 46 
CONTROL ENABLE | ENABLE 
WORD OUTPUT | OUTPUT 
DATA DATA } DATA] DATA DATA |DATA |DATA!} DATA DATA 
WORD 7 6 5 4 3 2 1 re) 


STATUS |. DATA | DEV| DEV | DEV | DEV DEV SERVICE 
WORD | REQUEST ADDR | ADDR |ADDR jADDR |ADDR TOO 
4 3 2 1 0 LATE 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT THE PSU. 


kK 
n 
Q 
5 
© 
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B0111 CARD READER IOC/DDP WORD FORMATS 


Eisler eee 
ote eras ee a oe P| rm 


a ee 
fn fe el 
Gee 


DA | DA | DA NO 


CONTROL WORD 


DATA WORD 


STATUS WORD 


WHERE : DA IS GENERATED BY PSU. 
O = NOT USED 
g = NOT APPLICABLE 


B0115 CARD READER IOC/DDP WORD FORMATS 


“PE EE EP ERE 11 ae os De as Je] 


CONTROL ENABLE |READ READ 
DATA WORD, ai 
NORMAL TROL a eee ee ats is ais canes me 
ES 
DATA WORD, | === [Pata DATA ee ra pas ae ae ZS eee aa Bae eae 
BINARY 11 10 
ies DEV] DEV} DEV ‘pt 
STATUS DATA sai ae en rae ae TROU- 
WORD REQ BLE 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 


B0121-1 PPT/EPC READER 1OC/DDP WORD FORMATS 


a eae 


ried 


voes (eee cans 
WORD ee ciamp | READ 
ar Poe aoe ay > age et para bets 
WORD es ee 
DEV | DEV| DEV} DEV] DEV 
STATUS | DATA er pone ape ae a BERVICE | DEV 
WORD 
ice sé 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 


CONTROL 
WORD 


DATA 
WORD 


ie DEV 
at eo ~~ JADDR |ADDR [ADDR |A NOT 
3 2 PRESENT 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 
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B0243, B0244, OR B0245 LINE PRINTER !0C/DDP WORD FORMATS 
MSB 


a PBS eT se ae se a 


“CONTROL FORM | FORM | FORM | FORM | FORM |FORM | FORM | FORM 
Won PRINT atl eONt: conn cONe: yee oe CONT) Conn: 
HABA pata | pata [pata |pata |pata [pata [pata |pata | 
WORD 7 6 5 3 2 
status [DATA DEV. |DEV.|DEV.|DEV. | DEV. SBN END | yor 
aon REE (ADDIE ADDR ADDR | ADEE Coupe mere 

QUEST 0 : PAGE 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 


B0311 CARD READER !OC/DDP WORD FORMATS 


— —_ . LSB 
et eee eo 
INH 
CONTRO SEP | INPUT 
WORD PRIN) FEED|?RINT) PUNCH 
96 COL. ATA DATA DATA para | pata | DaTa 
6 BITS 
96 COL. ee DATA DATA ae DATA _ DATA DATA DATA 
8 BITS 


80 COL. Par fae er a aes ag a ce cas ae nae mee 

12 BITS 

STATUS DEV| DEV | DEV{ DEV | DEV SELECT} PUNCH | READ CARD NOT 

WORD oe ADDR |ADDR {ADDR HOPPER|CHECK |CHECK (CYCLE {READY 
EMPTY OMPL 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 
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B0351 SINGLE-LINE CONTROL IOC/DDP WORD FORMATS 


MSB LSB 


CONTROL SYN | EBCDIC S 
WORD z MODE] MODE 


LINE RUN oRtG| TRANS- 
BREAK TIMER] MODE ") MIT 
Rcv| xMT 
DATA PARITY | TEST|TEST pata |pata |pDaTa |pDaATA|DaTa| DATA] DATA 
WORD -|1BRROR BIT| BIT 7 6 5 4 3 2 1 
DIAL 
LINE 
RESPONSE 
WORD j— [| —[-|—|-|-[-[-F oon [one [ome sesieaiel Nima 
: DEV | DEV DEV CLEAR| TRANS SERV| DATA 
Peerage BREAK ADDR |ADDR |ADDR|ADDR|ADDR a TO MIT ae too] SET pas 
4 Oo SEND |CYCLE LATE| RDY 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 


B0391 TAPE UNIT [OC/DDP WORD FORMATS 
LSB 
ENABLE | ENABLH 
CONTROL TAPE| 5 MSEC] DATA | WRITH READ |BACK- 
WORD SPACE 
- DATA : DATA | DATA] DATA] DaTA | DATA} DATA | DATA|DATA 
WORD 7 6 5 | 4 3 2 1 re) 


DE SERV “ BEGIN| END , 
STATUS ) ADDR |ADDR/|ADDR|ADDR | ADDR TOO| REC. OF OF FILE 
WORD 6) MARK | LATE} GAP TAPE TAPE JPROT. [ERROR| RDY 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 
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pe B0392 TAPE CASSETTE IOC/DDP WORD FORMATS — 


a ie ee ee ee ee ae ee 


CONTROL TAPH TAPE|THRESH| HIGH WRITE TAPE TAPE | BACK 
WORD IERASH REWND| SELECT | SPEED MARK TER INHIBIT | WRITE}. READ | SPACE 
DATA ce aaa Pag Data rie ee a ~— 
WORD 

DATA DEV | DEV | DEV | DEV | DEV 5 MSEC|SERV | RE-~ BEGIN | END DEVICE 
STATUS REQ ers er reser sia ge TIME TOO |CORD NOT 
WORD MARK |LATE |GAP READY 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 


B0418-2 READER-PUNCH-RECORDER IOC/DDP WORD FORMATS : 


et feys[epe[elel[e[e[s | 


STKR |STKR]| STKR INHIBIT SECOND] SELECT} Loan |UNLOAD| START 
oper | DISABLE SEL. SEL. SEL. SEP. | INPUT FEED |SECOND|OUTPUT 
NT 
CONTROL WORD! ar ert | status [CLEAR | TERM PRINT] FEED | PRINT [PUNCH | oo or! paTH 
DATA | pata | pAtTA | DATA | DATA | DATA 
96 COL., 6 BITS : " 5 : 5 : 
pEv. | pev. |pev. | pev. | Dev. PRIM |SECOND 
DATA | OPER puNcH | READ 
SrA WORE. Vacances i) — ADDR ADDR ADDR ADDR ADDA LINE |HOPPERIHOPPER| rovcn | ua 


NOTE: DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. 
96 COL 8 BITS BIT 16-9. 
80 COL 12 BITS BIT 16-5. 


ics 


B0489 DISK 1|OC/DDP WORD FORMATS 


MSB LSB 


7 6 


Pee eee 
CONTROL | UNIT |pRIVE TRACK ITRACK [TRACKITRACK [TRACK [TRACK IT RACK TRACK ITRACK sent) OPER 
word | SEL | SEL | 8 5 4 3 2 1 o | FACE 0 
a 
DATA | DATA|DATA|DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA {DATA | DATA {DATA 
WORD 15 14 | 13 12 "1 io | 9 8 7 6 5 4 3 2 1 0 
pev | vev | vev | vev | vev | Fite 
STATUS | DATA |TIME- SECT POS ILL |WRITE | SERV 
ADDR | ADpR | ADDR | ADDR | ADDR | NOT 
ADDRESS TRACK|TRACK | TRACK| TRACK| TRACK|TRACK|TRACK| TRACK sect |sect | sect | sect | Sect 
VERIFY Face | S& s , ; - 
WORD 7 6 5 4 3 2 1 | O 


NOTE: OEVICE ADDRESS BITS OF STATUS WORD ARE 
INSERTED AT PSU. 


OPERATION OP2 OP1i OPO 
NO OP ) ) ) 
SEEK f°) ) 1 
READ NEXT SECT ) 1 Oo 
NOT ALLOWED 0) 1 1 
WRT NEXT SECT 1 Oo Oo 
ENABLE MKS 1 ) 1 
LOC & VERIFY 1 1 ) 
NOT ALLOWED 1 1 1 


4°) 


OPERATION UNSUCCESSFUL—% 
OPERATION INCOMPLETE (BUF. BUSY)“ 
i 


STANDARD 
STATUS 
DESCRIPTORS \ 
DEVICE BUSY —n 


i 

SELECT DIGIT INVALID— 

BUFFER EXCEEDED To 
ILLEGAL REQUEST 


STARTING BUFFER WORD ADDRESS 


FUNCTION IDENTIFIERS 


DEVICE IDENTIFIER 


BUFFER NUMBER 


SUBSYSTEM IDENTIFIER 


INITIATE=2 


MICROINSTRUCTION FUNCTIONS { sexo =3 
CALL = 


ao 
a 
_ 
w& 


_ 
nN 


tL 


ol 


YO1dIY9S30 TWNOILONNA ¥YO1LdIYOSIG 


SLIDIG 
19474S 


LINSAY 


LVINNYOd YOLdIYDSAd O/I 21S 


DISK CARTRIDGE DRIVE FUNCTIONAL DESCRIPTORS 
11 10 9 8 i 6 5 4 


THE DRIVE BIT FOR THE DISK OPERATION SSSSS = SEGMENT (0-31) CCCC = 0 O O O READ 

IS INCLUDED WITH THE PORT DIGIT OF 

THE SELECT PORTION OF AN INITIATE Be eee ECE pe SOS oh MREEE 

DESCRIPTOR: T .. . TT = TRACK (0-202) 0 O 1 O INDIRECT READ 

Sew 1 O ©O O STREAM READ 
DRIVE = O-1 1 O O 1 STREAM WRITE 
UNED EOotS © i 1 0 LOAD 
RESULT DESCRIPTOR TT = 0-3 (WORD TAGS) 
15 ih 13 12 DD = 1 (PERMISSION TO WRITE 


TO TRACK 0) 


RAW = 1 (RAW CHECK) 
= SEEK ERROR 
= INDIRECT ERROR 
= ADDRESS ERROR SUBSYSTEM = 5 
DEVICE ERROR DEVICE PORT = 0, 1, 2, 3 


WRITE ERROR 
READ ERROR 
STANDARD 


It 


nS BOQ YP 
iH] 
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LINE PRINTER FUNCTIONAL DESCRIPTORS 


AAAAAA = OOOQ000 

000001 

000010 

001000 

110000 

000100 

RESULT DESCRIPTOR 100000 
F 


F 


SUBSYSTEM = 4 
DEVICE PORT 2 


NOT READY 

END OF PAGE 

DEVICE ERROR (PARITY) 
STANDARD 


il 


0) 
A 
B= 
c 
s 


1 FORMAT ONLY 
O PRINT THEN FORMAT 


NO SPACE 

SINGLE SPACE 

DOUBLE SPACE 

VARIABLE SKIP (CHANNEL 1) 
BOTTOM OF FORM (CHANNEL 2) 
TOP OF FORM (CHANNEL 3) 
VARIABLE SKIP (CHANNEL 4) 


TAPE CASSETTE FUNCTIONAL DESCRIPTORS 


11 10 


8 7 6 


5 


4 


a aan inate lla 


oO 0 | o | o| o| fe) [0 || 0 | 0 | o | o| 0 | o| Oo | c | c| c | o| c | Cc | c | ¢ il T [4 fs F | | F | F | 


RESULT DESCRIPTOR 


15 14 


CO... C = 0-255 


FFFF 


WHERE O->1 CHAR 


255 —»>256 CHAR 


: TRANSLATE 


12 


9 AaQwW YS 


RECORD LENGTH INCORRECT 
TAPE MARK 

END OF TAPE 

FILE PROTECT 


na OQ 3 & 


TAPE ERROR 

NOT READY 

OPERATOR INTERVENTION 
STANDARD 


1 
A=1: CC NOT AVAILABLE 
i: HIGH THRESHOLD 


SUBSYSTEM 
DEVICE PORTS 


0000 
oool 
0010 
oo11 
0100 
0101 
0110 
0111 


1000 


READ 
WRITE 
REWIND 
ERASE 


' BACKSPACE 


WRITE TAPE. MARK 
SEARCH FORWARD 


SEARCH REVERSE 
(CASS, ONLY) 


REWIND/ INHIBIT 
(CASS. ONLY) 
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nQ 3B 9 QOD Pe 


TAPE/EPC PUNCH AND READER FUNCTIONAL AND RESULT DESCRIPTORS 
| gi 7 | 6 | . 


| 10 | 9 


RESULT DESCRIPTOR 


PARITY CHECK 

NO DELIMITER PRESENT 
NOT READY 

NO MEDIA 

POWER OFF 

TAPE LOW 

ECHO CHECK 

STANDARD 


DM 


Pl 


P2 


p 


SUBSYSTEM = 


READER DEVICE PORTS 
PUNCH DEVICE PORTS 


sh 


0-143 (1-144 CHANNELS ) 


1 IFN... .N>143, OPEN CLAMP 
ONLY; OTHERWISE OPEN CLAMP AT 
END OF READ. 


1: 
O: 


1: 
O: 


1: 


NO TRANSLATE 
TRANSLATE 


READ THROUGH DELIMITER 
READ NUMBER OF ITERATIONS 


CHECK 8 BITS IF Pi=1, 
OTHERWISE CHECK 7 LEAST 
SIGNIFICANT BITS. 


CHECK BITS 5, 6, 7 IF Pis=i, 
OTHERWISE CHECK BITS 5, 6. 


CHECK PARITY 
NO PARITY CHECK 


ODD PARITY 
EVEN PARITY 


"DONT CARE" BIT 


80 AND 96-COLUMN CARD READER/PUNCH FUNCTIONAL DESCRIPTORS 
1 10 9 8 7 6 5 4 


STARTING 
BUFFER 
ADDRESS 


0 | o | o | ‘i r| T r | = 2 | c | p| | r | | H 
TTT = STACKER SELECT 


P = SEPARATE PRINT 
B = NO FEED 
C = PRINT 

D = PUNCH 
E 


= HOPPER SELECT 
O = PRIMARY HOPPER 
15 14 13 12 1 = SECONDARY HOPPER 


RESULT DESCRIPTOR 


F = TRANSLATE (ALWAYS ON) 
G = LOAD OUTPUT BUFFER 
s|s | E [a E | c p| 0 | 0 | S o | s | sis Hee 
: a I = CYCLE 
A = SELECTED HOPPER EMPTY D = NOT READY SUBSYSTEM = 2 
B = PUNCH CHECK E = END OF FILE HEVICE PORTS = 023 
C = READ CHECK S = STANDARD 
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80-COLUMN CARD READER FUNCTIONAL AND RESULT DESCRIPTORS 
5 4 


CODE 


ofololofo]rR}olo 
R= 1 NO TRANSLATE 
R= 0 TRANSLATE 


RESULT DESCRIPTOR 


15 14 13 12 


= FEED SWITCH OFF ~ SUBSYSTEM 
= TROUBLE DEVICE PORTS 
INCOMPLETE FEED 

= SYSTEM END CARD 

= STANDARD 


fo ou 
Oo Oo 
e 


sjs{olo{[xjolo]oja]s]c]sjo|s|sls 


n xXx QD YS 
tt 


GREY aN od ' rs a= 
e Ps 4 B er 


Wherever There's 
Business There's | Burroughs 
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